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RECENT DISCOVERIES AT ST. PAUL’S CATHE-! 


DRAL, LONDON. 


A snort time back it was decided that the burial-ground | 


ported upon four columns, and eight responds attached to the thing only held together by the excellence of the work- 
the inner faces of the great buttresses. The basement and 

lower portion of one of these responds bas been discovered in 
a very perfect condition, and is represented in our sketch No. 


surrounding St. Paul’s Cathedral should be converted into an | 2; the great angle buttress, or rather what remains of it, is that shown in our sketch. 


ornamental garden. 
ing out of this project suggested to Mr. Penrose, the learned 

and able architect to the Dean and Chapter, that the oppor- | 
pe | which he had so frequently desired of making a 
search for any remains that might exist of the ancient 
Cloisters and Chapter House, delineated by Hollar in Dug- 
dale’s ‘‘ History of Old St. Paul’s,” had at length nivel. 
Following as nearly as possible the situations suggested by 
Dugdale’s plan, a series of excavations were made in the 
ground immediately to the south of the nave, bounded on 
the east by the west wall of the south transept. This search 
has been most richly rewarded, for not only have the founda- 
tions of the Cloisters and the Chapter House been to a great 
extent disclosed, but even the richly-moulded basement of 
the buildings, and the complicated and elaborate bases of the 
shafts and columns which supported the vaultings, have been | 
found to exist in a sufficiently perfect state to suggest to any | 
student of Gothic architecture the date, style, and general | 
character of the beauti‘ul buildings which formed such 

noble neue to the old Cathedral. 

One of the most remarkable facts brought to light by these 
discoveries is the proof that we have hitherto been entirely 
in error as to the site of the old Cathedral, and, singular to 
relate, the plan published by Wren himself, showing the 
relative positions of the old and new Cathedral, is thoroughly 
incorrect, and we can only suppose that the scheme shown | 
in that plan, and so implicitly relied upon by subsequent | 
architectural writers, was abandoned, as that plan represents | 
the axis of each of the two buildings running obliquely to | 
one another, whereas these discoveries have proved that they 
were parallel, if not identical, as shown in Dugdale’s plan. | 
The Cloisters of old St. Paul’s surrounded a small quad- | 
rangle, the north side of which was formed of a portion of 
the south aisle of the nave of the cathedral, the east side by 
the west aisle of the south transept, while the other two sides 
were formed by two lofty walls. The Cloisters surroundin 
the court were of two stories in height, and were light 
from the interior of the courtyard by large perpendicular 
windows, the lower tier of which were unglazed. The 
Chapter House, which was octagonal in plan, stood in the 
middle of this little court or quadrangle; like the Cloisters, 
it was two stories in height, the lower stories forming a kind 
of open crypt, somewhat similar to that of Lincoln’s Inn 
Chapel. This crypt was richly vaulted, the ribs being sup- 


1. REMAINS OF THE EAST WALK OF THE CLOISTERS. 
OLD ST. PAUL’S, LONDON.—RECENTLY DISCOVERED REMAINS OF THE CHAPTER HOUSE AND CLOISTERS. 


The alterations necessary for the carry- 


Our sketch No. 1 represents the basement of the inner 
wall of the east walk of the Cloisters and its junction with 
the south walk; this is of two distinct dates, the earlier por- 
tion consisting of the bases of the vaulting shafts and a 
— series of very slender columns and “ogee” 

mouldings, forming the inner angle of the two Cloister 
walks. All these are composed of magnificent blocks of 
Purbeck marble, and probably date from the end of the 
|reign of Edward III., or the commencement of that of 
| Richard II. The delicate and beautiful design, of which 
| these formed a portion, seems to have been abandoned for 
| that of a much plainer character and less cost! material, as 
| all the rest is executed in stone, and has simple erpendicular 
mouldings. 

The - three excavations have succeeded in bringing to 
light a portion of the west walk, which was of precisely the 
same character as that already described, though in a far less 

| perfect condition; and the foundations of the outer wall, the 
| most interesting of which is that which shows its juncture 
with the west wall of the south transept. 

The pavement appears to have consisted of small slabs of 
Purbeck marble, laid in diagonal squares. 

A reference to the small plan we publish, which is copied 
from Dugdale, will explain to our readers the position of 
these various portions of the building. Those parts which 
are blacked-in show what has been discovered; that which is 
left light is more or less conjectural. 


to be seen at the back. This respond is an example of the 
very finest style of the Perpendicular period, and dates from 
about the time of Henry 1V. Fine, however, as its mould- 
ings are, and elegant as it is in design, it is a singularly poor 
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- We are informed that steps will immediately be taken to 


3° : preserve these precious relics of the old Cathedral from de- 
e struction; and we are requested to state that, until this has 
been done, they will not be shown to the public.—H. W. B., 

in the Graphic. 


veulted D 


open space. 


AA; South wall of Ancient Cathedral.—B. Ditto of Modern Cathedral.— CONCRETE. 
, Chapter House.—D, ister.—a, 4 ttre: wn 
in Sketch 2. —, Respond and Battresses discovered in a lees perfect con- | CONCRETE for damp foundations, ete., should be made 
Fortios Rast Walk ot Cloister shown in No. 1.—| with or Portland cement. proportions 
, Portion of West Walk discovered.—e, Angle of South an t » commonly adopted are 6 parts of gravel (screened) or broken 
in@ very stone, 2 parts sand, and 1 of ground lime or cement; or 7 
| parts of Thames ballast to 1 of lime or cement. For trenches 
| some architects specify that it should be thrown from a stage 
iece of construction, as the large moulded stones which | of from 5 feet to 10 feet, for the purpose of consolidation; 
orm the facing of the work are not properly bonded into | others prefer ramming the concrete in layers of 6 inches; 
the “‘rubble” forming the “core” of the work; probably | while a few authorities, however, assert it is only necessary 


2. RESPOND AND ANGLE BUTTRESS OF THE CHAPTER HOUSE. 
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to turn over the ingredients of the concrete so that every 
piece of material is covered with the cementing medium, 
and then to deposit it and trim it level. 

Strength.—Comparatively speaking, Portland cement con- 
crete is nearly double the strength of the best ground tias 
lime. 

The Fire-resisting Qualities of concrete are weil known, 
and burnt ballast or breeze has been used with Portland ce 
ment for floors, landings, roofs, arches, and, beams. Con 


crete is chiefly to be depended upon as a material when sub | 


ject to compression. 


Proportions.—In practice, says Hurst, 1th cubic yard of | 


Thames ballast is allowed for each cubic yard of concrete, 
including waste —Building News. 


THE “STONE AGE" OF TO-DAY. 


Many a long chapter has been devoted to the discussion of 
prehistoric man; and illustrations without aumber have been 
given of those various wonderful instruments made of stone 
which were used by him tor every conceivable purpose. in 
the quiet of domestic life or the more exciting art of war. 
These, by reason of their imperishable nature, have de 
seended to us from that very remote period called by 
archeologists ihe ‘‘ Stone Age,” to teach us something about 


the habits and mode of life of a people so primitive that | 


history has no record of them A learned archeologist and 
zealous collector of such objects, M_ Reboux, has had the 
happy idea of making a collection of analogous implements 
which are still made and used in modern times by the sav 
ages of America and Austraiia. These objects may be con- 


some 


with jade. 
| of a flattened cylinder. 
No. 6.—Stone ax from the State of Missouri. 


jin the center a little over an inch in diameter 
| circumference is cut into ten teeth about two inches long. 
This warlike weapon is used in Peru, being thrown with 
|the aid of a iasso-like thong. Severai similar implements 
are to be seen in the Mexican collection at the Louvre. 
No. 9 —New Caledonian arrow-head. 
| No. 10.—Caribbean arrow-head. 
No. 11.—Stone saw used by the Indians of Upper Cali- 
| fornia. 
| No 1 
| coast tribes from Conception to San Diego. 
|M. Reboux.) 
No. 13.—Stone of ovoid form, made of trachytic tufa, 
used by the tribes of California. it is analogous to the 
sung stones of the New Caledonians. 


9 


—Knife made of silex, with handle, used by the 
(Collection of 


CIRCULATION OF OCEAN WATERS. 

At the recent meeting of the British Association, the ad- 
dress in Geography was denvered by the President, Sir C. 8. 
| Wyville Thomson, F R.S 

All recent cbservations have (he said) shown us that the 

vast expanse of water which has its center in the southern 
hemisphere is the one great ocean of the world, of which 
the Atlantic with the Arctic Sea and the North Pacific are 
merely northward extending gulfs; and that any physical 
| phenomena affecting obviously one portion of its area must 


THE STONE AGE OF TO-DAY. 


sidered as the last vestiges of the Stone Age. Our illustra- 
tion represents some of these curious specimens, the descrip- 
tion which follows being borrowed from M. Reboux’s man- 
uscript. 

No. 1.—Ax made of diorite, 14 inches in length by about 4 
inches in width, the face of a divinity hollowed out on its 
surface. Several axes have been found in France, similarly 
ornamented, their exact origin being unknown. The speci- 
men represented is in the Louvre, and is attributed by M. 
Reboux to the Peruvians. 

No. 2.—This very remarkable instrument was brought from 
Guatemala by the French consul, M. Boursier. It is disk- 
shaped, very sharp on the edges, and about 6 inches in di- 
ameter. It isa remarkable fact that this same form has 
been found in Brittany and in the middle of France; a like 
specimen has recently been brought from Australia. 

No. 3.—Some tribes, probably of Polynesian origin, use 
implements made of a green stone (probably Werr crite), and 
fixed to a wooden handle, on which is sewed a covering of 
skin, as represented in the engraving. The specimen 
figured is in the Austrian collection. 

No. 4.—A phonolite ax, the material resem .: ig basalt. 
This piece is from Central America, and much resembles 
certain forms found in Mexico. It is represented here two- 
thirds of its natural size. The hollow at the larger end 
serves for the attachment of a handle; the other end is 
carved and polished, and has a sharp cutting edge. 

No. 5.—A remarkable ax made by the Galibi, a tribe in 
French Guiana. Itis of azurite, a greenish mineral having 


| be regarded as one of an interdependent system of phe- 
nomena affecting the ocean as a whole. Shallow as the 
stratum of water forming the ocean is, it is very definitely 
split up into two layers. At a depth varying in different 
parts of the world, but averaging perhaps 500 fathoms, we 


arrive at a layer of water at a temperature of 40° Fahr., and | 


this may be regarded as a kind of neutral band separating 
the two layers. 
greatly over different areas, the isothermobathic lines some- 
times tolerably equally distributed, and at other times 
crowding together toward the surface; while beneath it the 
temperature almost universally sinks very slowly and with 
increasing slowness toa minimum a: the bottom. The causes 


of natural phenomena, such as the movements of great masses | 


of water, or the existence over large areas of abnormal tem- 


perature conditions, are always more or less complex, but in | 


almost all cases one cause appears to be so very much the 
most efficient that in taking a general view all others may be 
practically disregarded ; and speaking in this sense it may be 
said that the trade-winds and their modifications and coun- 
ter-currents are the cause of all movements in the stratum of 
the ocean above the neutral layer. This system of horizontal 
circulation, although so enormously important in its influ- 
ences upon the distribution of climate, is sufficiently simple. 
One of the most singular results of later investigations is the 
establishment of the fact that all the vast mass of water, 
often upward of 2,000 fathoms in thickness, below the 
neutral band, is moving slowly to the northward; that in 
fact the depths of the Atlantic, the Pacific and the Indian 


Above this band the temperature varies | 


The 


|the water hemisphere, and particularly over its southern 
portion, the reverse is the case; thus one part of the general 
‘circulation of the ocean 1s carried on through the atmos- 
here. the water being raised in vapor in the northern hem 
|isphere, hurried by upper wind currents to the zone of low 
barometric pressure in the south, where it is precipitated in 
the form of snow or rain, and welling thence northward in 
the deepest channels on account of the high specific gravity 
dependent on its low temperature, it supplies the eines of 
the water which has been removed. The cold water wells 
northward, but it meets with some obstructions on its way, 
and these obstructions, while they prove the northward 
movement, if further proof was needed, bring out another 
law by which the distribution of ocean temperature is regu- 
|lated. The deeper water sinks slowly to a minimum at the 
| bottom, so that if we suppose the temperature at a depth of 
2,000 fathoms to be 36° F., the temperature at a depth of 
3,000 may be, say, 32°. Now, if in this case the slow cur- 
rent meet on its northward path a continuous barrier in the 
‘form of a submarine mountain ridge rising to within 2,000 
fathoms of the sea surface, it is clear that all the water 
below a temperature of 36° will be arrested, and, however 
deep the basin beyond the ridge may be, the water will 
maintain a minimum of 36° from a depth of 2,000 fathoms 
to the bottom. In many parts of the ocean we have most 
remarkable examples of the effect upon deep-sea tempera- 
ture of such barriers intersecting cold indraughts, the most 
marked instance, perhaps, a singular chain of closed seas at 
different temperatures among the islands of the Malay Archi- 
yxelago: but we have also a striking instance nearer home. 
vaporation is greatly in excess of precipitation over the 
aurea of the Mediterranean, and consequently, in order to 
keep up the supply of water to the Mediterranean, there is a 
constant inward current through the Straits of Gibraltar 
from the Atlantic; I need not at present refer to an occa- 
sional tidal counter-current. The minimum temperature of 
the Mediterranean is about 54° F., from a depth of 100 
fathoms to the bottom. The temperature of 54° is reached 
in the Atlantic at the mouth of the Straits of Gibraltar at a 
depth of about 100 fathoms, so that in all probability future 
soundings will show that the free water-way through the 
Straits does not greatly exceed 100 fathoms in depth. 


THE DEPTH OF THE SEA, AND THE NATURE OF MODERN 
DEPOSITS. 


It seems now to be thoroughly established, by lines of 
trustworthy soundings which have been run in all directions, 
that the average depth of the ocean isa little over 2,000 
fathoms, and that in all probability it nowhere exceeds 5,000 
fathoms. Within 300 or 400 miles of the shore, whether in 
deep or in shallow water, formations are being laid down, 
whose materials are derived mainly from the disintegration 
of shore rocks, and which consequently depend for their 
structure and composition upon the nature and composition 
of the rocks which supply their materials. These deposits 
embed the hard parts of the animals living on their area of 
deposition, and they correspond in every way with sedi- 
mentary formations with which we are familiar of every 
age. n water of medium depths down to about 2,000 
fathoms, we have in most seas a deposit of the now well- 
known globigerina-ooze, formed almost entirely of the 
shells of Foraminifera living on the sea surface, and which 
after death have sunk to the bottom. In depths beyond 
2,500 or 3,000 fathoms no such accumulations are taking 
piace. The shores of continents are usually too distant to 
supply land detritus, and although the chalk building Fora- 
minifera are as abundant on the surface as they are else- 
where, not a shell reaches the bottom; the carbonate of 
lime is entirely dissolved by the carbonic acid contained in 
the water during the long descent of the shells from the sur- 
face. It therefore becomes a matter of very great interest 
to determine what processes are going on and what kind of 
formations are being laid down in these abyssal regions, 
which must at present occupy an area of not less than ten 
millions of square miles. The tube of the sounding instru- 
ment comes up from such abysses filled with an extremely 
fine reddish clay, in great part amorphous, but containing, 
when examined under the microscope, a quantity of dis- 
tinetly recognizable particles, organic and inorganic. The 
organic particles are chiefly silicious, and for the most part 
| the shells or spines of radiolarians which are living abun- 
dantly on the surface of the sea, and apparently in more or 
| less abundance at all depths. The inorganic particles are 
minute flakes of disintegrated pumice, and small crystalline 
fragments of volcanic minerals; the amorphous residue is 
probably principally due to the decomposition of volcanic 
| products, and partly to the ultimate inorganic residue of 
| decomposed organisms. There is ample evidence that this 
| abyssal deposit is taking place with xtreme slowness. Over 
| its whole area, and more particularly in the deep water of the 
Pacific, the dredge or trawl brings up in large numbers nod- 
ules very irregular in shape, consisting chiefly of peroxide 
of iron and peroxide of manganese, deposited in concentric 
layers in a matrix of clay, round a nucleus formed of a 
shark’s tooth, or a piece of bone, or an otolith, or a piece of 
silicious sponge, or more frequently a waterlogged fragment 
|of partially decomposed pumice. These nodules are evi- 
dently formed in the clay, and the formation of the larger 
ones and the segregation of their material must have taken 
them a very long time. Many of the sharks’ teeth to which 
I have alluded as forming the nuclei of the nodules, and 
which are frequently brought up uncoated with foreign 
matter, belong to species which we have every reason to be- 
lieve to be extinct. Some teeth of the species of Carcharo- 
| don are of enormous size, four inches across the base, and are 
scarcely distinguishable from the huge teeth from the tertiary 
beds of Malta. It is evident that these semi-fossil teeth, from 
their being caught up in numbers by the loaded line of the 
trawl, are covered by only a very thin layer of clay. Another 
element in the red clay has caused great speculation and 
interest. If a magnet be drawn through a quantity of 
| the fine clay well diffused in water, it will be found to have 
caught on its surface some minute magnetic spherules, some 
apparently of metallic iron in a passive state, and some of 
metallic nickel. From the appearance of these particles, 
and from,the circumstanee that such magnetic dust has been 
already detected in the sediment of snow-water, my col- 
league, Mr. Murray, has a very strong opinion that they are 
of cosmic origin—excessively minute meteorites. I-think it 
is conceivable that the metallic spherules may be derived 
from the decomposition of the lighter products of submarine 
voleanoes. So far as we can judge, after a most careful 
comparative examination, the deposit which is at present 


2314 SCIENTIFIC AMERICAN SUPPLEMENT, No. 146. Ocroser 19, 1878. 
™ rument isthat |Ocean are occupied by tongues of the Antarctic Sea, 
7 ‘serving in the main its characteristic temperatures. | 
‘immediate explanation of this unexpected phenomenon 
No. 7 —Stone ax from Quito seems simple. For some cause or other, —_ not fully 
No. 8.—An implement made of diorite. It has an opening understood, evaporation is greatly in excess of precipitation 
, over the northern portion of the land hemisphere, while over 
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being formed at extreme depths in the ocean does not cor- 


| way. While they rested they were far from idle, but fell 
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ing a deeply serrated outline with thickly wooded steeps, di- 


respond either in structure or in chemical composition with to hunting in the parched grass for any green blades that | versified by precipitous masses of limestone and dee 


any known geological formation; and, moreover, we are 
inclined to believe, from a consideration of their structure 
and of their embedded organic remains, that none of the 
older formations were laid down at nearly so great depths— 
that, in fact, none of these have anything of an abyssal 
character. These late researches tend to show that during 
past — changes abyssal beds have never been ex- 
posed, and it seems highly probable that until comparatively 
recent geological periods such beds have not been formed. 
It appears now to be a generally received opinion among 
geologists—an opinion which was first brought into promi- 
nence by Professor Dana—that the ‘‘ massive” eruptions 
which originated the mountain chains which form the skele- 
ton of our present continents, and the depressions occupied 
by our present seas, date from the secular cooling and con- 
traction of the crust of the earth, from a period much more 
remote than the deposition of the earliest of the fossiliferous 
rocks; and that during the period chronicled by the succes- 
sive sedimentary systems, with many minor oscillations by 
which limited areas have been alternately elevated and de- 
pressed, the broad result has been the growth by successive 
steps of the original mountain chains and the extension of 
the continents by their denudation, and the corresponding 
deepening of the original grooves. If this view be correct— 
and it certainly appears to me that the reasoning in its favor 
is very cogent—it is quite possible that until comparatively 
recent times no part of the ocean was sufficiently deep for 
the formation of a characteristic abyssal deposit. 


LOCUSTS IN SOUTHERN INDIA. 


‘* Tue famine is virtually over,” writes the artist, ‘‘ most 
of the rice crops are reaped, but Southern India is visited 
by a plague of locusts. In the districts of Madura, Tinne- 
velly, Mysore, and on the Neilgherries enormous flights of 
locusts have appeared; but as yet they have confined their 
ravages to the pastures and young paddy. According to 
an Arabian legend a locust said to the Prophet Mahomet, 
‘We are the army of the great God; we produce ninety- 
nine eggs ; if the hundred were completed we should con- 
sume the whole earth;’ and as they require less than one 
month to deposit and hatch their ninety-nine eggs, what an 
utter wilderness the most luxuriant lands would be reduced 
to, when they are said to occupy a country from three to 
seven years, and to live on the leaves and bark of the bitterest 
trees, after everything else green has been devoured. The 
only hope for the poor distressed land is, that before the 
three or seven years are completed the monsoon will 
destroy the whole army. 

‘After having eaten all the green crops in the Madura dis- 
trict, flights of locusts appeared on the grass hills of the 
Western Ghauts. Toward the middle of March, on a still, 
sultry day, cries were heard of ‘They are coming! They 
are coming!’ from the herdsmen, and seeing the cattle 
rushing about in all directions, it was supposed that a tiger 
had caught a cow; but on going out of doors, a thick mist 
was seen creeping up over the grass hills; it fluttered down 
like a fall of snow in silver flakes into the valley. Millions 
and millions of locusts seemed to be trying to force their 
way northward, but a slight breeze springing up, drove 
them southward; for an hour and a quarter they flew over 
the valley in countless numbers, clouding the light of the 
sun, and filling the air with the rushing sound of falling 
water. This swarm must have been two miles in length, 
the locusts flying so close together that there did not seem 
to be space enough for them to use their wings; along their 
course the whole ground was turned to a dull brown color 
by the numbers which fell out of the ranks to rest on the 


| had managed to keep alive during the hot weather. In the 
| small sketch the locusts are struggling with each other for 
| any green morsels that could be found in the center of the 
| tufts. In the large sketch coolies are driving the locusts out 
| of a coffee plantation with tom-toms or native drums and 
| sticks; the coffee being in bud, it was feared that should 


the flight settle there would be little chance of any of the | 


| flower spikes escaping. The noise of seven tom-toms and 

of about fifty coolies shouting and howling, while they beat 
| the bushes with sticks, drove off the stragglers which rose 
' in clouds before the line of men, and joined the great swarm, 
|as the wind drifted it southward over the hills. Firing a 
' gun, loaded with fine sand, into the line of flight of the lo- 
| custs, killed hundreds and often made them change their 
| course.” —The Graphic. 


THE ISLE OF CYPRUS. 


Tne delivery of the Isle of Cyprus to the administration 
| of the Queen of Great Britain took place on Saturday, July 
| 18, 1878. Admiral Lord John Hay, who had brought his 
| squadron to the port of Larnaca, then arrived at Nicosia or 
| Levkosia, the capital of the island, and proceeded with his 
| staff to the Governor's residence. There, in presence of 
'Samih Pasha and the officials and notables of the island, 
| he stated the circumstances under which the government of 

Cyprus has been given into the hands of the Queen of Great 
Britain. Afterward the British flag was hoisted, the Admi- 
ral pronouncing the words, ‘‘I take possession of this island 
in the name of Queen Victoria.” It is stated that, upon 
hearing this well-known name, the assembled crowd shouted 
‘ lustily, ‘‘ Live the British Queen!” and that they remained 
| gazing at the flag till it was hauled down at sunset. The 
‘ceremony of hoisting the British flag at Larnaca was per- 
' formed on Monday. Lieutenant General Sir Garnet Wolseley 
was appointed Her Majesty's High Commissioner and Com- 
mander-in-Chief to administer the government. 

Cyprus is a large island in the Mediterranean, lying near 
the coasts of Syria and Asia Minor. The main part of the 
island, in shape an et yoy is about 110 miles 
long from east to west. he breadth of this part of the 
island varies from thirty to fifty miles, its most northern point 
being forty-five miles distant from Cape Anamur, in Cilicia. 
The rest of the island forms a horn-like projection, extend- 
ing for about twenty miles in length with a breadth of from 
two to five miles, terminating in Cape St. Andreas (the 
ancient Dinaretum), off which lie two small islets called 
Kleides, or ‘‘ the Keys of Cyprus.” This part of the island, 
which is rugged, mountainous and rocky, takes a north- 
eastern direction, and lies nearly in a line with Cape 
Khanzir, the most southern point of the Amanus Mountains 
on the coast of Syria. The distance from Cape St. Andreas 
to Cape Khanzir is about seventy-five miles; but the 
nearest part of the Syrian coast, in the neighborhood of 
Latakieh, is only about sixty miles distant from Cape St. 
Andreas. The island is about 230 miles north from the 
Damietta mouth of the Nile. A range of mountains runs 
through the island in the direction of its length, keeping 
closer to the north than to the south coast. These mountains, 
called Olympus by the ancient Greeks, now Stavro-Vuno 
and Santa-Croce, are, according to some, more than 10,000 
feet above the sea. On Mount Santa-Croce, eighteen miles 
north of Larnaca, is a church said to have been founded by 
Helena, the mother of Constantine; another summit, five 
miles from Cerinia, or Ghirneh, near the north coast, has a 
monastery and an old castle upon it, from which there is a 
splendid view. The northern slope of these mountains is 


bold and rugged; the southern side is still more so, present- 


mee. valleys. The most extensive plain, call 
|Messarea, is in the southeast part of the island, and is 
watered by the river Pedias, which is nearly dry in summer, 
like all the other rivers of the island. Another level tract, 
watered by the Tretus, lies to the south of Messarea, near 
| the ancient city of Citium. 

The soil of Cyprus is naturally fertile; formerly, under the 
Venetians, it maintained a population of nearly one million, 
| but the number of inhabitants in 1850 was only 140,000, 
| about 100,000 of whom are Greeks and 30,000 Turks, and the 
remainder Christians and Maronites. From neglect and de- 
| fective administration the inhabitants are in poor circum- 
| stances. Many districts of the island being uninhabited are 
| of course uncultivated wastes, or clothed with heath, thyme, 

and other aromatic plants. Cotton of the finest quality, ex- 
cellent wine, and all kinds of fruit are produced; but agri- 
culture is in a most backward state. The average annual 
yield of corn is about 112,000 quarters. Besides the produc- 
| tions just named, madder, opium, colocynth, oranges, 
| lemons, pomegranates, hemp and tobacco are grown. he 
| carob-tree (Ceratonia siliqua) abounds in some districts; its 
succulent pods are exported to Egypt and Syria, while the 
pulp, which is called St. John’s bread, and resembles manna, 
is used as an article of food. Other products are olive oil, 
pitch, wool, cheese, raisins and silk. The Venetians formed 
plantations of sugar cane, but these have now been aban- 
doned. On the mountains are forests of fine timber. 
| In ancient times Cyprus was famous for its valuable cop- 
| per mines, as well as for gold, silver, and precious stones, 
|including the diamond, emerald, Jasper, opal and agate. 
Copper, asbestos, talc, rock crystal, and various other 
minerals are known to exist, but no mines are worked. Salt 
is made on the seashore to the extent of about 10,000 tons 
annually. 

The climate is cold in winter, owing tothe winds that blow 
from the mountains of Asia Minor and Syria. Inthe plains 
the heat of summer is excessive, but this is moderated by the 
sea breezes; rain is very rare in summer, and, as irrigation 
is neglected, there is of course then very little verdure, 
Some districts are unhealthy from want of drainage, and 
consequent malaria. 

Cyprus appears to have been colonized by the Pheenicians 
at an early period; and the island, ora portion of it, seems to 
have been subject to them even down to the time of Solomon. 
Their chief town, Citium, is supposed to have been the 
‘‘ Chittim ” mentioned in the Bible. Phcenician inscriptions 
have been found in the foundations of a fort, which defended 
a large basin or harbor, now nearly filled up. Some Greek 
colonies afterward settled on the coasts. The island 
was divided into several petty kingdoms, which were 
sometimes at war with, and sometimes allied with, the 
neighboring powers of Greece and Asia Minor. Amasis, King 
of Egypt, invaded Cyprus and took Citium, and it was prob- 
ably he who introduced the Ethiopian or African settlers. 
The island became subject to the Persians, and afterward 
submitted to Alexander the Great, upon whose death it fell, 
with Egypt, to the share of Ptolemy, the son of Lagus. It 
continued under the Ptolemies, sometimes united with Egypt 
and sometimes under a separate prince of the same dynasty. 
The last of these princes, brother to Ptolemy Auletes, King 
of Egypt, incurred the enmity of P. Clodius Pulcher, who, 
being taken prisoner by the Cilician pirates, sent to the King 
of Cyprus for money to pay his ransom. The King sent a 
sum which was too little. Clodius having recovered his 
a by other means, when he became tribune of the peo- 

le obtained a decree making Cyprus a Roman province. 
arcus Cato was sent to take possession, and the King, hear- 
ing of this, put himself to death. Cato seized upon the 
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treasury, and sent a large booty to Rome. Cyprus thus be- 
came a Roman province. On the division of the empire it 
fell to the lot ot the Byzantine Emperors, and after several 
vicissitudes became a separate principality under a branch 
of the Comneni. 

During the Crusades, King Richard I. of England, called 
Richard Coeur de Lion, took the island in 1191, and sold it to 
e oppression caused a revolt. Richard 
resumed the sovereignty, and gave it to Guy of Lusignan, 
the expelled King of Jerusalem, in 1192. lhe Lusignans re- 
tained it nearly 300 years, Which was a flourishing period for 
Cyprus, John III. of Lusignan died in 145s, leaving the 
kingdom to Charlotte, his only legitimate child, who mar- 


the Templars, whos 


ried her cousin, Louis, Count of Geneva, second son of the | 
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The child died an infant, and in 1489 the Venetian Senate 
persuaded Catharine to abdicate in favor of the Republic. 
She retired to Asolo, near Treviso, where she lived the rest 
of her days in princely style and on a liberal pension. The 
Venetians virtually kept possession of Cyprus tor one hun- 
dred years—namely, from about 1471 to 1571. Then Selim 
Il. sent a powerful force to invade the island. The Turks 
took Levkosia by storm, and massacred some 20,000 people. 
They then laid siege to Famagosta (formerly the second city 
of the island), which was long and gallantly defended by the 
Proveditor-General Marcantonio bragadino. At last, in 
August, 1571, the Venetians were obliged to capitulate, on 
condition of being sent safely home. ‘lhe Pasha, Mustapha, 
signed the capitulation; but when Bragadino, with tae other 
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and the residence of the Turkish governor, which is near the 
site of the ancient Letra or Leucotra. Its population is not 
more than 16,000. The town stands in the center of the 
island, in a plain surrounded by mountains. Levkosia was 
the residence of the Kings of Cyprus of the Lusignan dynas- 
ty, and was then much larger than at present; but the Vene- 
tians destroyed part of it in order to strengthen the re- 
mainder. lt is now three miles in circumference. The 
church of St. Sophia, a fine Gothic building, is converted into 
& mosque; and the monuments of the Lusignans in it are 
sadly mutilated. There are also a fine bazaar, a khan for 
travelers, several Greek churches and convents, a Roman 
Catholic church, and the palace of the Governor ‘on the 0r- 
tal of which is still seen the Venetian lion in stone. The 


F 


MOUNTAIN OF THE HOLY CROSS 


Duke of Savoy and of Anna of Cyprus. Queen Charlotte of 
Cyprus was solemnly crowned at Levkosia in 1460, but was 
soon after expelled by her natural brother James, assisted by 
the Mamelukes of Egypt. oo Charlotte of Cyprus re- 
tired to Rome, where she died in 1487, bequeathing her 
claims to Charles, Duke of Savoy, in consequence of which 
the Sovereigns of that dynasty assume to this day the tile 
of Kings of Cyprus and Jerusalem. The natural brother 
James married Catharine Cornaro, the daughter of a Vene- 
tian merchant, who brought him 100,000 golden ducats. The 
Venetian Senate adopted Catharine Cornaro, on her marriage 
in 1471, as ‘‘ Daughter of St. Mark.” In 1473 James died, 
and Catharine was soon after delivered of a son, of whom 
the Republic of Venice assumed the guardianship, and Vene- 
tian troops were sent to garrison the towns of the island. 


(STAVRO VOUNITD), CYPRUS: 


Venetian officers, repaired to his tent to deliver the keys, he 
had them all seized and put to death except Bragadino, whom 


after some days he caused to be led naked to the square of | 
Famagosta, where, in the Pasha’s presence, the executioner | 


began to flay him alive. He expired bravely in the midst of 
his torments. His skin was filled with straw, and hung up 
to the yardarm of the Admiral’s vessel, in which Mustapha 
returned to Constantinople. Venice raised a monument to 
Bragadino in the Church of St. Giovanni e Paolo, and his 
relatives after a time ransomed his skin, which was placed 
in the monument. From then until now the Turks have re- 
mained in possession of Cyprus, 
Most of the ancient Greek towns have long since disap- 
— The present towns of Cyprus are the following: 
| Levkosia, sometimes called Nikosia, the capital of the island 


VIEW FROM NEAR LARNACA. 


| bastioned walls erected by the Venetians still stand. The 
streets are narrow and dirty, and many of the fine old man- 
sions are crumbling to decay. Carpets, cotton prints, and 
morocco leather are the chief industrial products; there is 
| some trade in raw cotton and wine. The Greek Archbishop 
of Levkosia is Metropolitan of the whole island. Famagosta, 
| on the east coast, a few miles south of old Salamis, not far 
from the site of the ancient Tamassus, formerly famous for 
copper mines, is a town once strongly fortified by the Vene- 
| tians, but now much depopulated and decayed. ‘The Vene- 
tian palace aud most of the churches are in ruins, and the 
fortifications are now insignificant. Larnaca, or Larnaka, 
near the site of old Citium, near the south coast, and twenty- 
four miles south from Levkosia, is a thriving place, being 
the residence of the European Consuls and factors, and the 


LARNACA, THE MODERN PORT OF CYPRUS, 
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seat of the chief trade. The port of Larnaca is at Salines, 
about a mile and a half fromit. A Greek Bishop resides 
at Larnaca, and there are also some Catholic churches in the 
town. The houses are built chiefly of clay, and only one 
story high above the ground floor, on account of the earth- 
quakes to which the island is subject. The interior of the 
houses, however, is comfortable, the apartments are paved 
with white marble, and almost every house has its canton. 

Our views of Cyprus in this week’s number include those 
of Larnaca and the mountain of the Holy Cross.—JUustrated 
London News. 


MELBOURNE. 


Forty years ago a small party of colonists from Tasmania 
made a settlement in South Australia, on the banks of the 
Yarra-Yarra river, at the upper end of the large estuary of 
Port Philip. The embryo city grew slowly until the out- 
break of the gold fever in 151, then rapidly became the 


age of the brain as an indication of intelligence. Well, he 
thought it was one of the very many points that had to be con- 
sidered in this question ; but he thought there were a great 
many other things to be remembered in this view of the 

uestion. For instance, many people had large brains and 

id not know how to use them, and some who knew how to 
use them did not try to doit. They would see that many 
of the races that were naturally considered the higher races 
and had taken the lead in the civilization of the world, had 
undoubtedly larger cranial capacities than the peoples who 
were at the bottom of the ladder of civilization. Of course 
he would never accept the mere fact of a man’s head being 
large as an indication of superior intelligence, but it was one 
point to be considered. The measurement of the skull was 
not only an important but it was also a difficult work—more 
difficult in fact than a great many people supposed. A large 
number of measurements published were only of an approxi- 
mate yalue owing to the numerous fallacies and difficulties 
experienced in arriving at a satisfactory method of measure- 


would naturally be better able to use his right arm in offense 
or defense. If this were so it would account for the left- 
hand side of the brain becoming more influential. There were, 
of course, some exceptions to the rule of right-handedness, 
A theory had been put forward to the effect that the choice 
of hands depends upon the relatively preponderating weight 
of upper or lower part of the body, but he thought it de- 
pended on which half of the brain took the lead. Left- 
handedness once begun in a family was likely torun in it. 
It was very common in the tribe of Benjamin. It was a cu- 
rious fact that left handed people had the left foot | to 4 of 
an inch longer than the right. 


AN EQUATORIAL MOUNTING FOR A THREE-FOOT REFLECTOR. 


Lord Rosse gave a short explanation of the peculiarities of 
an equatorial mounting recently erected at Parsonstown, 
showing the points in which it differed from the ordinary 
type of mounting. The optical arrangements were exactly 
the same as in ordinary cases. The old‘mounting at Parsons- 


chief colonial city of the British Empire. Its inhabitants|ment. Nothing apparently could be easier than to take a} 
now number upward of a quarter of a million. The streets | skull, and stop the cavities, and pour some fluid into it, and | 
are, for the most part, laid out at right angles, crossing the | then pour it out and measure it ; but they could not do this | 
length and breadth of the city, and are wide, well flagged, | with the skull, as the bone was very porous, and full of mi- 
and macadamized. nute invisible holes, through which fluid soaked as it would 
Considering its age, Melbourne is one of the most remark- | through a sponge. The materials that had to be used in | 
able cities in the world. Only.a few American cities, like | testing the capacity of the skull must be something solid. 
Chicago and San Francisco, compare with it in rapidity of | Various things, such as shot, grain, etc., had been used. | 
growth, | One good method was that of Mr. Busk. He had filled the | 
Melbourne is specially notable for the beauty and cost of | skull with mustard seed well shaken, and pressed into it | 
its churches, schools, and other public buildings. , The Wes- | with the thumb, and then poured into a long wooden box 
leyan Church is said to be the handsomest edifice in the | with glass sides in it, in which it was well shaken and 
world belonging to the denomination. The two Houses of | pressed down. The figures on the glass indicated the spaces | 
Parliament, the Custom House, the Treasury, and the Post | filled. This he thought was the most satisfactory way as 
Office are among the principal public buildings. A corner | yet invented, and they could hardly hope for better. To get 
of the last is shown on the left of our illustration, for which the average of any race they must get a large number of 
we are indebted to the JUlustrated Adelaide News. Though | skulls, and he must say their collection was very insufficient 
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not a fashionable thoroughfare, Bourke Street presents a|at present. According to a comparison between the skulls 
busy scene, and fairly represents the characteristic features | of 63 men of ‘various races and skulls of 24 women, 
of the chief city of our Anglo-Saxon antipodes. the size of the woman’s skull to the man’s was 
Curiously, the same copy of the News contains also ajas 854 to 1,000. The largest normal skull he had 
likeness of the venerable George Fife Angas, one of the| ever measured was as much as 2,075 cubic centimeters. 
founders of South Australia. He is now upward of 90 years | The smallest head he had measured was 960 cubic centi- 
of age, and was an old man when Melbourne was born. So! meters, and that belonged to one of those peculiar people 
rapidly do great cities spring into existence in this eager, | in the center of Ceylon who were now nearly extinct. The 
wealth-seeking, commercial age. |largest average capacity of any human head he had 
ne — measured was that of a race of long flat headed people on 
BRITISH | latter gave an average measurement of 1546. He then came 
. to the English skull, which was nearly the same size—1,542; 
CAPACITY OF CRANIA. but they belonged to the lower grades of English skulls. The 
Prof. W. H. Flower read a paper on the above subject. | inhabitants of the Canary Islands give a capacity of 1,498 ; 
Of all the measurements by which to determine the differ-| the Japanese, 1,486; the Chinese, 1,424; the modern Italian, 
ence between the human skulls of people of one race and of | 1,475; the ancient Egyptian, 1,464; the true Polynesians, 
a foreign race, perhaps the most important was that which | 1,454; negroes of various kinds, 1,377; the Kaffirs, 1,348; the 
gave the cubic capacity of the great cavity of the skull which | Hindoos, 1,306. They then came to the Australian aborig- 
contained the brain. any ways of ascertaining it had been | ines, who were among the smallest, only giving an average 
tried. Some persons laid great stress on the weight of the| of 1,283. They have two races still below the Austra- 
brain, but for his part he thought that on the whole if the | lians—namely, the Andamanese,who were a very diminutive 
capacity of the skull could be got it would be more valuable. | people, with a capacity of 1,220; and the Veddahs, of Ceylon, 
The weight of the brain differed very much according to | who had an average skull. 
the age or physical conditions of the person when he died, i 
and - Ln certain diseases which went to increase the a 
specific gravity. But when the actual capacity of the skull| Dr. H. Muirhead read a paper ‘‘On Left-Handedness.” 
was found they had the actual capacity of the brain at the | He had been drawn to pay some attention to left-handedness 
time of health. The weight of the brain could not be ascer- | in reference to its hereditariness in families. The human 
tained in cases where the races had become extinct, such as | family were in general right-handed. No instance had been 
the Tasmanians, many of the Polynesians, the ancient| brought forward of a left-handed tribe or race. The oldest 
Britons, and the ancient Irish, and others, specimens of | pictorial illustrations that they knew of did not differ in this 
whose skulls they possessed, and by which they could ascer-| respect from the story of to-day. Why was man right- 
tain the capacity of the brain. He might be asked if he at-| handed? It had been said that man was best able to balance 


town, being made of wood, fell into decay, and he resolved 
to replace it by metal, and mount the instrument equato- 
rially. The leading peculiarities of the mounting were, that 
the points of reversal were situated at the east and west, in- 
stead of at the north and south. The bearings on which the 
instrument turned in right ascension were smaller than in 
the ordinary mountings. The motions in declinatior and in 
right ascension were effected by means of screws, so that on 
a windy night the instrument could not run away with the 
observer. The tube was square. The clock was connected by 
means of a stretched strap of brass, and the gallery was quite 
unique. The counterpoise was less than usual. The only re- 
flector of a similar size mounted equatorially was that con- 


| structed by Mr. Grubb, for the Melbourne Government, but 


its drawback was that, just as the observer had moved it to 
the very best position for observation—namely, the south—it 
had to be reversed and every connection altered. The gal- 
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lery was also worked by means of screws, so that there was 
no danger of the observer coming down quicker than he 
wished. The tube was square in section. The cage was in- 
dependent of the mounting, moving on a circular rail, and 
with a second motion like that of a derrick crane. The 
mounting was only suitable for a reflecting telescope. It was 
designed ina great measure by Mr. Bindon Stoney. Mr. 
Bindon Stoney said: The weight of the speculum, with the 
tube and the box, in this case was little short of two tons, 
and the object to be sought was to move this large mass so 
that it should be free from vibration. This had been very 
successfully accomplished. The tube had been made squave, 
because it was rather stiffer than a circular tube with the 
same amount of material, and the manufacture was simpler. 
Lord Rosse, in reply to a question, said the fork was made 
of wrought iron. There were no friction rollers. He had 
never observed the least vibration in the strongest wind. 


ON SIMPLIFICATION OF GRAPHIC FORMULA. 


Dr. Oliver J. Lodge, D.Sc., read an interesting paper on 
this subject. In a graphic formula of a compound the ele- 
ments were ordinarily represented by its chemical symbol (a 
capital letter), and the connection between the atoms was 
represented by straight lines joining the letters. Graphic 
formule were of most use in organic chemistry, where the prin- 
cipal compounds consisted only of the elements C, H, O, N, 
whose atomicities were 4, 1,2, and 3 or 5 respectively. In 
any formulz, therefore, four bonds always radiated from the 
letter C; N was the meeting place of three or five bonds, ac- 
cording to circumstances; two bonds met at each O, and a 
single bond terminated at every H. Supposing that the let- 
ters were omitted, and the bonds joined up together, the 
position of the atoms would still be apparent as the meeting 
place of a definite number of bonds, and therefore the let- 
ters were unnecessary. The simplification he proposed was 


tributed any great and direct importance to the weight and | himself on his right leg and foot, and if that were so he 


the omission of the symbols used to denote the atoms, and 
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the joining of the bonds in such a way as clearly to define 
the atomicities, and therefore the natures of the several 
atoms. Formule so drawn became reduced to a sort of geo- 
metrical diagram, and conversely any geometrical curve 
represented some real or imaginary chemical compound. 


ON THE DETECTION BY MEANS OF THE MICROPHONE OF 
SOUNDS ACCOMPANYING THE DIFFUSION OF GASES THROUGH 
A THIN SEPTUM. 


Mr. W. Chandler-Roberts, F.R.S., read a paper, in which 
he stated that the passage of gas by diffusion was undoubt- 
edly due to molecular motion, and he pointed to the great 
importance of the study of any fact which appeared to bear 
on molecular movement. Without committing himself to 
the view that sounds rendered evident by the microphone 
when hydrogen was diffused through a septum were wholly 
due to molecular movement, he stated the several points 
which appeared to favor the view. Prof. Emerson Reynolds 
stated that, as a matter of fact, when Mr. Roberts was good 
enough to allow him to make observations on the previous 
day, he heard a distinct rushing of sound while the apparatus 
was covered with hydrogen. On the removal of the jar of hy 
drogen he heard the distinct rush again. That might of 
course be due to the inrush of air; but, while agreeing that 
the subject was of very great interest, and being in a position 
to assert that a sound was produced, he would be very sorry 
to offer any opinion as to the possible cause. Mr. Braham 
asked whether the sound was heard after covering the ap- 
paratus with hydrogen, or whether the sound was only 
heard at the moment of covering and removing the hydro- 
gen. Mr. T. Wills suggested that, as the whole apparatus, 
microphone included, was, during the experiment, sur- 
rounded with the jar of hydrogen gas, the diffusion might 
be taking place in the material of the microphone itself. The 
microphone is made of gas coke, and the pores of this coke 
are, no doubt, full of air. On being introduced into an at- 
mosphere of hydrogen an interchange of air from hydrogen 
will take place, and it is possible that it is this action which 
is heard in the telephone. Mr. Roberts, in replying. said 
that, with regard to the question raised by Mr. Braham, 
he should mention that the sound was continuous after a 
certain time, but it ceased in this case in five seconds, when 
the balance was established between the gas and air. He 
considered Mr. Wills’ suggestion a valuable one. 


HISTORICAL NATIONAL NAMES, | 


Mr. A. L. Lewis read a paper on the “ Evils Arising from 
the Use of Historical Names and Scientific Terms.” The | 
propositions endeavored to be established were: (1) That | 
there were at the first population of Europe certain primi 
tive races, of which three are particularly described; (2) that 
these races are so mixed at the present day that represen- 
tatives of them appear not only in most European nations, | 
but in the same families, and among children of the same | 
parents; (3) that notwithstanding this mixture and the effects 
which it must permanently have, racial character displays 
an astonishing permanence; (4) that this mixture, being so | 
slow in its effects, and yet having become so general, has 
probably been at work, and fora very great length of time—so 
great that the peoples to whom the earliest history of Europe 
introduces us were probably nearly as much mixed as those 
of the present day; (5) that it is desirable to discontinue the 
use of the political names of those people as ethnic names, 
and to employ others based on the physical characteristics 
of the individuals; (6) that while physical characteristics are 
the only basis for the true division into races, yet in any 
practical application of this division we must consider the 
influence upon individuals of different races of a community 
of language, whose history or tradition must not be lost 
sight of, although these things do not prove community of 
race, but only the contact at some time or other of the races 
to whom they are now common. 

Prof. Huxley said the subject of the paper was one of im- 
portance, not merely on ethnological or scientific grounds, 
but because it was unfortunately the source uf a great many 
practical fallacies, which have had, and in fact have still, a 
very large political influence. He doubted very much 
whether there wasany deliberate system of misnomer which 
was working more mischief in this world than the preposter- 
ous talk about the national qualities of the Celt and the 
Saxon. He believed that if there was a proposition in | 
ethnology which was capable of historical proof, it was that, 
so far as physical characteristics were concerned, the ancient 
Gauls—as was the opinion of the Roman and Greek histo- 
rians—were persons of precisely the same physical peculiari- 
ties as the ancient Teutons known to the same historians. So 
far as physical characteristics went, he did not believe that 
there was a shred of evidence to show that the persons who 
spoke Celtic dialects at the time they made their appearance 
in Western Europe were in any physical respect different 
from those who spoke the older Teutonic dialect, and not 
only that there was no difference, but there was a most ex- 
traordinary resemblance, inasmuch as those stocks, when 
they came into contact with the civilized world, were de- 
scribed in the same terms—as sturdy, fair-haired people with 
fair skins, and what I think without any exaggeration may 
be described as a remarkable shortness of temper. He could 
not—no person who was a professionai zoologist could—fail 
to entertain the most exalted ideas of influence of race, and 
he had no doubt there was great influence; but what he 
did very much doubt was whether they had the smallest 
means of knowing what was the amount of influence exerted 
on the people of this country by the different ethnological 
elements which compose it. Let any one who listened to the 
talk about natural characteristics, and what was said about 
particular institutions being impossible for some of the peo- 
ple of these islands and possible for others—let him carry his 
mind back for the last twenty years and think what was at 
that time said about the German people. We did not hear 
anything of the Teutonic dreamers since the battle of Sedan. 
He did not believe, taking any one section of the British 
empire—whether Scotch or English or Lrish—that race has 
any appreciable influence upon their social and political con- | 
dition in the present day—ihat was to say, his impression 
was that if the southeastern parts of the British empire, the 
county of Kent, for instance, had been subject to just the 
same sort of conditions for four or five hundred years as, 
he would say, Connemara and Galway, he should expect the 
results to be as nearly as possible the same; and it was a cu- 
rious fact of ethnological study that those parts of Ireland 
which are supposed to exhibit in the most marked manner 
these characteristics, sometimes complimentary and some- 
times uncomplimentary, were those in which it could be 
proved to demonstration that the Norman and English ele- 
ments were most predominant. 


THE MICROPHONE. 


Mr. W. J. Millar, C.E., read a paper detailing some on! 
e ' 


periments on the microphone, and ventured to make th 
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tolerably obvious announcement that the experiment opened | photo-chemical process, giving permanent results of any 
out a very interesting field of inquiry. He has found that | practical value, in which the particles of pigment forming 
sounds can be obtained without a magnet, the receiver being | the picture are embedded in and entangled among the fibers 
simply a piece of tin around which a few yards of covered | of the paper on which they are printed, and do not depend 
copper wire is wound; the various microphone phenomena | for their adhesion on the use of any sizing material. 

can be exhibited with this simple receiver; the sounds, how- | 


ever, are very much reduced in loudness. In giving an ac- | THE SHADOW OF THE CAPTIVE BALLOON 


count of Prof. Hughes’ experiments we mentioned that the | 
difficulty appeared to be to point out by what substancesand| NEARLY six thousand persons have already embraced the 
in what manner the effect could not be produced, as long as | opportunity of ascending into the region of the clouds, in 
any likely method of operating was adopted. Prof. Bell’s| the car of the great captive balloon of the Court of the 
telephone is the best yet devised, but it is known that} Tuileries. In two months’ time the giant aerostat has trans- 
even that is capable of being considerably moditied, even to| ported more travelers into the realms of space than have 
the extent of dispensing with the magnet altogether. The | all the balloons constructed from the days of Montgolfier up 
sounds, however, are not then so loud. | to the present time—a period of ninety-four years. Aside 
il vars from the scientific interest connected with it, this magnifi- 
|cent apparatus tends to popularize conceptions that’ had 
Mr. W. Willis, Jr., read a paper on ‘‘ A New Process of | hitherto been reserved for professional aeronauts and occa- 
Photo-Chemical Printing in Metallic Platinum.” It is a fact sional (though rare) tourists. 
well known to chemists that metallic platinum in all its; It is always the panorama of Paris that the voyager sees 
states, massive and molecular, is totally unchanged or unal-| spread out before his gaze at the extremity of the Captive’s 
tered by atmospheric influences. It is also well known that} cable, but it is a panorama which is ever new, and ever of 
platinum in a finely divided state has an intensely black | changing aspect, for the atmosphere, like a Kaleidoscope, 
color. Now, if a picture be produced on paper or other suit- | causes infinite transformations to take place in the same ob- 
able substance, in which the dark portions and shades are | jects. The clouds and mists are unceasingly sifting the rays 
formed by this black finely divided metal, it is evideat, so) of the sun in some new and unexpected way, and thus con- 
far as this metallic pigment itself is concerned, that the pic- | stantly modifying the lights and shadows of the picture that 
ture is perfectly permanent and unalterable. The object of | we are gazing upon with admiration. The city of Paris ap- 
this process is to produce pictures in which this result is ob- | pears in the center of a girdle of verdant fields; but the great 
tained. The chemical reaction upon which the platinotype | capital 1s decked with a thousand different ornaments. Now 
process is based is one discovered by the writer some years | she is gilded by the fires of a glowing sun, and now she is 
ago. He found that a hot solution of ferrous oxalate in po-| clothed in one uniform tone of color, which gives her a 
tassic oxalate instantly reduced platinum to the metallic state | severer aspect, but one which is none the less imposing; and 
from its chlorides and other salts. The remarkably simple | then again she sometimes disappears under a sheet of mist, 
form the process now takes may be briefly indicated as| and reminds us of those grand theatrical decorations, the 
follows: Paper is coated with a mixture of aqueous solu-  brilliancy of which is usually softened by the interposition 
tions of ferric oxalate and potassic chloro-platinite, then | of a vail of muslin. 
dried and exposed to light under a negative. After it has At such a time as this, the shadow of the balloon is pro- 
had a sufficient exposure it is floated on a hot aqueous solu- | jected upon the vaporous screen in the manner shown on the 
tion containing potassic oxalate and a salt of platinum, This | next page. The effects here represented were sketched at 
solution instantly develops the picture, which is then ten minutes before six o’clock on the evening of August 3. 
washed in one or two solutions to remove the chemical salts , The shadow was very sharply defined at its lower part, be- 
adhering to the paper. When dried the print is tinished. coming gradually fainter until lost in space at its upper por- 
This printing process derives considerable interest from the | tion. Its edges were bathed in a most brilliant light. he 
fact that it is the first in which platinum in the metallic state | same phenomenon has since been observed on the occasion of 
has been made use of as a pigment, and that it is the first | several other ascensions. 


Wy 


ate 


ISAS 


> 


THE PARIS EXHIBITION.—A DEPARTURE OF THE CAPTIVE BALLOON. 


3 
' — = —— — = — — — = — 
- 


JcTtoBER 19, 1878. SCIENTIFIC AMERICAN SUPPLEMENT, No. 146. 2321 


PROGRESS OF AERONAUTICS. 


Tue most successful experiments made with balloons for 
the purpose of warfare are those which Capt. Templar has 
been carrying on at Woolwich. The failure of many other 
inventors had induced the authorities to look with misgiving 
on all schemes of the kind, but a very fair measure of suc- 
cess has attended the latest trials. According to the 7imes, 
Capt. Templar uses a ‘‘ new description of gas,” but the fact 
is, he employs hydrogen made by passing steam through a 
red hot tube containing fragments of iron. Two balloons 
are employed, one capable of containing 25,000 cubic feet, 
and the other a small one of only 10,000 cubic feet capacity 
—the smallest that has ever been used to float a man for any 
time with coal . In his larger balloon Capt. Templar, 
who has studied the effects of the wind, has already suc- 
ceeded several times in descending very near the desired 
spot; but at present the experiments are confined to testing 
the behavior of hydrogen and the impermeability of the en- 
velope as well as the feasibility of working small captive 
balloons in camp. 

The Giffard captive balloon in Paris is an immense suc- 
cess. It has made as many as seventeen ascents in one day, 
and in fifteen days the sum of £6,000 was received for ad- 
mission to the inclosure and for tickets to ascend, One 
franc is charged for permission to witness the operations, 
and twenty francs for an ascent. 


THE PARIS HORSE SHOW. 


A Parts correspondent of the Pall Mall Gazette, recently 
writing with reference to the International Horse Show, 
Says: 

“«There are 1,058 entries of thoroughbreds, Arabs, car- 
riage, cart, and saddle horses, ponies, and donkeys from 
most countries in Europe. But the persons to whom the 
management of the show is intrusted have done their work 
so badly that the esplanade facing the Invalides, upon which 
the show is held, presents a scene of the wildest confusion, 
and I very much doubt whether any energy upon the part 
of the committee will remedy the evil, the whole of which 
is due to the want of system in arranging the horses. The 
catalogue has been drawn up with great care and discrimi- 
nation, but instead of following the classes in the placing 
of the horses, the exhibitors have had to find places for their 
animals where they can, the result being that thoroughbreds, 
cart horses, and ponies are to be seen side by side. Some 
exhibitors complain that they have had their horses changed 
as many as three times, and even now changes are taking 
pee In fact, any visitor entering the show with a cata- 
ogue is not likely to gain much more information than one 
who strolls through it without one, unless he is prepared to 
undergo great fatigue by going over the ground a dozen 
times. 

‘There is not even any external indication of the various 
classes exhibited in the different wooden stables which have 


oN — = . = been erected. This is the more to be regretted, because, as 
viet chaeat| I said, there is a very fine show of horses, and I think it 
may safely be asserted that so many good thoroughbreds 


were never seen before in one show yard. There are no 
fewer than 38 thoroughbred sires, including such famous 


: tii 
ee — animalsas Mortemer, Flagéolet, Trocadéro, Bigarreau, Glan- 
eur, and Boiard, the last named of whom has not, however, 
been sent by Baron Rothschild. There are 27 thoroughbred 


SHADOW OF THE CAPTIVE BALLOON PROJECTED ON MIST, WHILE} mares, including Regalia, who won the Epsom Oaks in 1865, 


and who has produced many good animals at the stud; 


AT AN ALTITUDE OF 1,800 FEET. Reine, who won the One Thousand Guineas and Oaks in 


THE VIEW FROM THE CAPTIVE BALLOON. 


When the atmosphere is clear and pure, the panorama 
which gradually unrolls before the eyes of the passenger in 


tire Paris is unvailed to the sight; but beyond this, say at a 
height of 1,300 to 1,600 feet the great city, reduced to lilipu- 
tian proportions, appears in the center of a vast girdle of 
verdure, which embraces no less than four departments; the 
entire Department of the Seine, and more or less considerable 
portions of the Departments of the Seine-et-Oise, Seine-et- 
Marne, and Oise. ‘The annexed map shows the extent of 
country of which a glimpse may be obtained at an altitude 
of 1,600 feet above the center of Paris. The balloon is 
seen from Neuilly-en-Thelle (Oise) in the north, Corbeil and 
Etampes and Arpajon in the south, Lagny and Meaux in the 
east, and from Meulan and Mantes in the west. In clear 
weather the eye is able to take in this vast circle of eighty 
miles diameter. Nothing is more curious than to view this 
immense horizon during rainy weather, such as has persist- 
ently lasted through the second half of August at Paris. 
While in a free balloon our position changes with every 
current of air, in the captive balloon we remain stationary, 
resisting the aerial current; and here, just as at sea,we behold 
the squalls forming in the horizon, and are able to trace their 
progress over that part of the country commanded by our 
elevated position. This spectacle is full of instruction for the 
meteorologist. ‘‘Onthe 5th of August,” says M. Tissandier, 
“it was my good fortune to make an ascension under circum- 
stances which, in this respect, were particularly interesting. 
All around the balloon, at varying distances, were seen a 
certain number of rain-clouds pouring out torrents of water 
over the surface of different localities. and at a great num- 
ber of points. These dark and rounded clouds resembled 
bladders swollen with water, and emptied their contents 
pretty quickly while traveling above the surface of the 
varth. On the day that this observation was made it did not 
rain at Paris, but water poured forth abundantly from a 
cloud over Saint Denis; from another, which separated over 
the earth beyond the Trocadéro; and from a third, larger 
still, which made its appearance in the vicinity of the con- 
fluence of the rivers Marne and Seine. Two other storms 
were beginning to move in different places, but we could 
not recognize the precise localities from our height in the 
air.” Rain clouds of the nature of those just described are 
ulways preceded by a tempestuous wind. They manifest 
their approach with considerable violence, sometimes caus- 
ing the balloon to oscillate so much that the Captive, in the 
face of such menaces, is obliged for prudence’ sake to remain, 
anchored safely, on ‘erra firma. 


the car of the great captive balloon embraces a view within by “Coun 
circle of an immense extent of about thirty to forty miles 
radius. When an altitude of 500 to 600 feet is obtained, en- OT, Crain Pabee 


THE export of gloves from Denmark has risen in ten years 
from 12,000 francs in value to 1,200,000 francs (£48,000). 


MAP OF THE LOCALITIES TO BE SEEN FROM THE CAR OF THE 
60,600, | CAPTIVE BALLOON (Embracing a Circle of 80 Miles Diameter). 


‘nnually nearly 800,000 pairs, valued at £1 
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1872; and Camélia, who won the One Thousand Guineas 
and ran a dead heat for the Oaks in 1876; Mon Etoile, who 
is now 20 years old, and whose dam (Hervine) was one of 
the best mares ever bred in France; Mdlle. de Fligny, Fin- 
istére, and several others not unknown upon the English 


urf. 
“The difficulty experienced in getting to see these ani- 
mals, which, instead of being put next to one another, are 
,in four different parts of the yard, is, as may be supposed, 
very great; and the same is the case with the other sections. 
Exhibitors and visitors alike are loud in their expressions of 
disgust. There are 38 classes altogether—two for Arabs 
(12 entries), two for thoroughbreds (65 entries), two for An- 
glo-Arabs (9 entries), eight for carriage horses (298 entries), 
eight for saddle horses (267 entries), two for ponies (30 en- 
tries), eight for cart horses (823 entries), and six for donkeys 
(14 entries). A few other horses have been entered, not for 
competition; and the Grand Duke Nicholas, of Russia, is 
represented by 17 Russian stallions, the Orloff trotters. There 
is a fine show of saddle and carriage horses.” 


SULZER’S STEAM ENGINES. 


MM. Suuzer Freres, of Winterthur, in Switzerland, ex- 
hibit at Paris certain engines with a peculiarly elegant valve 
gear. 

We illustrate one of their simple engines, which was 
erected at Ochtrup, North Germany, last year. The cylin- 
der is 25°5 ins, diameter, with a stroke of 4 ft. 45 ins. It 
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indicates 230 horse power. The compound engine exhibited 
at Paris, but not shown here, has cylinders 11°81 ins. and 
23°72 ins. in diameter respectively, with a stroke of 35°5 ins. 

The most noteworthy feature about these engines remain- 
ing to be noticed is the valve gear. It will be seen that the 
valves are all of the double-beat type, fitted with springs and 
dashpots. A single eccentric, A, keyed on a horizontal 
shaft driven by bevel gear from the main shaft, suffices to 
give motion to one steam and one exhaust valve at each end 
of the cylinder. The exhaust valve is worked by the rod 
B, which is driven by a pin in the eccentric rod. The ec- 
centric rod itself is supported by a gudgeon, G, in an arm, 
D. As the eccentric revolves it will be seen that the end of 
its rod will describe a peculiar closed curve, while G will 
move in an arc, as shown by the dotted lines. But G is 


| prolonged at the other side of the eccentric rod and carries 


the rod F, the upper end of which is jointed to the arm H. 
Behind this is the arm J, which, prolonged inward over the 
cylinder, lifts the steam valve. As the eccentric revolves 
the lower end of the rod F moves in an arc, while the upper 
end rises and falls, also in an arc. Communication is ef- 
fected between the arms H and J, by thedetent, B' B. Let 
us suppose that the eccentric revolving in the direction of 
the arrow has drawn down H, and, of course, J with it. 
Let now the end, B', of the detent be pulled down suddenly; 
then the tail, B, will escape from J, and J will fly up again 
and let the valve close, and this operation will be repeated 
once during each revolution of the engine. 


The detent, B' B, is worked'by the rod, I, and the bell crank 


lever, K, at the end of the eccentric rod. This lever is in 
its turn controlled by a second bell crank lever, the hori- 
zontal arm of which is shown by dotted lines, while the ver- 
tical arm is shown at X. It will be understood that the bell 
crank moves freely on thecenter, Y. It will be seen that ac- 
cording to the position of X K, so will be the time at 
which the tripping of the valve will take place; but 
this position is determined by the governor, which accord- 
ingly controls the point of cut-off, and consequently the 
speed of the engine. 

It would be impossible, without taking up more space 
than we can spare, to trace out the various movements of 
this very elegant but somewhat complex piece of mechan- 
ism. he effect is, however, that the work of lifting the 
steam valve begins very slowly, so that there is no shock 
when B first comes in contact with J; but contact once 
effected, the downward motion of B is greatly accelerated, 
and the result is that the valve is opened very quickly in- 
deed without any jar or concussion. 

MM. Sulzer have designed a reversing gear intended for 
application to winding engines. It operates in much the 
same way as that we have described, but is much more com- 
plex. The eccentric, A, is replaced by a small crank. The 
rod from this carries a pin working in a sliding block. The 
block takes the place of the arm D, and in order to give it 
motion in a curve, the slotin which the block slides is cut 
to a curve, which traverses the face of a disk. This disk 
can be shifted by a reversing lever so as to alter the direction 
of the curve, and so change the relation of the point at 
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which the closing and opening of the valves takes place with 
regard to that of the engine. The practical effect of the op- 
eration is, in other words, much the same as that produced 
by shifting a loose eccentric round on the crank shaft of a 
marine engine. A similar result might be produced with 
much less complex gear, and we venture to think that in 
this case we have an example of misplaced ingenuity. 

Experiments which have been carried out with the Sulzer 
engines go to show that their usual consumption of good 
coal is about 2 Ibs. to 24¢ lbs. per horse-power per hour.— 
Engineer. 


OTTO’S SILENT GAS ENGINE. 


Or the half-dozen varieties of oy engines which are ex- 
hibited at the Paris Exhibition, the one which is probably in 
every respect best adapted for ordinary purposes is the “ si- 
lent ” engine constructed on Otto’s recent patent, which is 
exhibited there by three firms, two French and one Belgian. 
This engine (which is manufactured in this country by 
Messrs. Crossley Bros., of Manchester) has been more than 
once mentioned in our columns. We publish in the illus- 
trations below drawings of it, showing its construction in 
detail. The particular engine illustrated is one of those ex- 
hibited at Paris by MM. Fétu & Deliége, of Liége, to whose 


courtesy we are indebted for the drawings; the engines ex- 
hibited by the three firms are, however, practically identical 
in design. The English engine (which is not represented at 
Paris), while the same in principle, differs in many respects 
in its constructive details. 

The great difficulty in the way of constructing a satisfac- 
tory gas engine has always arisen from the suddenness of the 
explosion and expansion which has to be utilized. In the 
Otto and Langen engine—which has done good work in its 
time, but which cannot compare with the one before us— 
this difficulty was surmounted very ingeniously by allowin 
the expansion to take place under a piston, whose veloci- 
ty was not limited by the motion of a crank, and engagin 

e — rod with the driving shaft only on its donumeal 
stroke. In this way the sudden expansion could of course 
be more completely utilized than in any case where the ve- 
locity of the piston was controlled by the usual connection 
to a crankshaft, but at the same time the whole arrangement 
had very distinct drawbacks, and was obviously open to im- 
provement. In Herr Otto's new arrangement the difficulty 
arising from the suddenness of the explosion is removed in 
a totally different way, viz., by making it less sudden. This 
could not be done previously because the mixture of air and 
gas was always drawn into the cylinder at atmospheric pres- 
sure, and was already used as dilute as was possible under 


these conditions. If only, however, the mixture could be 
used under rea much larger dilution of air could be 
employed without destroying its explosiveness, and in conse- 
quence the violence and rapidity of the explosion would be 
| very much reduced. It is upon this principle that the engine 
| which we illustrate to-day is constructed; the sudden ex- 
| plosion has been reduced to what is really not much more 
than a ~~ combustion and expansion, not too rapid to al- 
low it to be used, without loss, at the beginning of the stroke 
of an engine arranged with connecting rod 
usual way. 

In general external appearance, as will be seen, the engine 
resembles a small horizontal engine, but the resemblance 
is only superficial. The cylinder is single-acting, open at 
the front end, and is so arranged that it only completes its 
cycle of operations once in two complete double strokes. Its 
method of working is as follows: The piston in moving for- 
ward draws into the cylinder a mixture of air and coal gas, 
the latter in measured quantity; returning, it compresses 
this mixture into little more than one-third of its volume, as 
drawn in at atmospheric pressure; these two operations take 
up one complete double stroke. As the piston is ready to 
commence the next stroke the compressed mixture is ignited, 
and expanding drives the piston before it, while in the sec- 


crank in the 


ond return stroke the burnt gases are expelled from the cyl- 
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THE PARIS EXIHIBITION.—ITALIAN FACADE IN THE “STREET OF ALL NATIONS.”—From the Graphic. 


inder, and the whole made ready to start afresh. Work is 
actually being done on the piston, therefore, only during 
one-quarter of the time it is in motion, the gearing as well 
as the work driven being carried forward by the flywheel 
during the rest of the time. 

In our engravings, Figs. 1,2 and 8 are elevation, plan, 
and end elevation respectively of the engine, and Fig. 4 is a 
section of the cylinder and valve, on a somewhat larger 
scale. 
at the front end, is fitted at back with a cover, A, carrying 
certain ports, and having a face against which a slide valve, 
B, can work, this valve being kept in place by a separate 
cover, C, held against it by the two spiral springs shown in 
Figs. 1 and 2. 

The action of the valve is as follows: When the piston is 
at the back of its stroke ready to draw in the explosive mix- 
ture, the valve, B, is in such a position that the port, j, 7, in it 
makes communication between the passages, 7 and /, in the 
cylinder end, A. When the piston moves it draws in air 


From the latter it will beseen that the cylinder, open | 


through the valve from the opening, a, and the pipe, 4, and | 
at the same time draws in gas through the small opening, &, | 


on the back of the valve, which is then just opposite the pas- 
sage in the valve cover, ¢, which communicates with the 
pipes, 4, above. The admission opening having been thus 
made and closed, the piston begins to return, and during its 
return the valve, moving continuously, keeps the port, /, 
closed. Just as the second stroke commences the passage, 
nm comes opposite /, having just been in communica 
tion with mando. In the chamber, m, a small gas jet is 
always burning, fed by the pipe, m (Fig. 3), and through 0 
a small stream of gas is allowed to pass. The passage, x, is 
thus filled with gas from o ignited from m, just as it comes 
to/; this ignites the mixture in the cylinder and starts the 
stroke, while on the return stroke of the piston the spent 
gases are discharged through the opening, g, in the bottom 
of the cylinder. 

In order to carry out the function we have described, it is 
simply necessary that the valve should make only one re- 
ciprocation for feo strokes of the piston, and for this pur- 
pose it is driven by a crank on the end of a lay shaft which 
revolves with Aa’f the velocity of the crank shaft (the bevel 
gear shown in the figures being 2:1). This crank and the 
end of the shaft is seen in Fig. 4. The same lay shaft serves 
also to work the governor and two other valves. It carries 
acam, 7, which by means of a lever, 7, opens periodically 
a valve, g (closed again by a spring), which regulates the 
amount of gas admitted through / per stroke. <A second 
cam, 4, by means of a lever, ¢, below the cylinder, opens and 
closes the exhaust value, g.. The governor is worked from 
the lay shaft by the bevel gearing shown in Figs. 1 and 2. 
In the engines shown at Paris it differs somewhat from the 
form shown in our figures; it is merely a small loaded ball 
governor of a neat arrangement. By means of a lever, w, it 
controls the position of the cam, 7, upon the shaft, so that 
if the speed of the engine exceed a certain limit the gas ad- 
mission valve, g, is left closed, and the engine runs on until 
sufficient of its stored-up energy is expended to bring the 
speed down to its proper level. 

The cylinder is inclosed in a water jacket in order to pre- 
vent overheating. To insure a circulation of water it has 
been found sufficient simply to connect the top and bottom 
of the jacket with the top and bottom of a filled reservoir. 
The difference in the densities of the hot and cold water is 
enough to set up and maintain the requisite circulation. The 
water enters by the pipe, D, and returns to the reservoir by 
E, being cooled sufficiently by contact with the air to be 
used continuously. To avoid shock at exhaust, the hot 


gases are discharged through a pipe, V, into a reservoir | Deliege speak of 1 cubic meter of gas per horse power per 


placed at a little distance, from which they pass into thé at- 
mosphere by the pipe, y, and the nozzle, z. 


The lubrication | 


which are connected by 60 bolts. A rubber ring is placed 
between two joints, thus making the tube air-tight, and per- 


of the piston and valve is effected by the self-acting lubrica- | mitting at the same time some play for variations of temper- 


tor, a, a, driven from the lay shaft. 


| ature. 


The door rings are 0°56 inch thick, and are fur- 


It will be seen at once that in the matter of anything like | nished at opposite sides with doors which allow the cars to 


exact regulation of speed, the engine still leaves much to be | go in or out. 


They have a vertical sliding motion. The 


desired, but of course there are plenty of cases in which uni-| valve rings are very similar to the sliding sluice valves of 


formity of speed is a very secondary consideration. In this, | 
however, as in some other points, the engine will no doubt | 
be improved as time goes on ; in spite of any such draw-| 
backs, it certainly takes its place at present as the best gas | 
engine that has hitherto been brcught out. We do not know | 
whether any accurate experiments have been carried out to | 
determine its gas consumption, but if, as is stated, it works | 
at the rate of about 20 cubic feet* of ordinary coal gas per | 
horse power per hour, it must have a very high efficiency. 
We should be glad to hear of any experiments on this point. 
—Engineering. 


PNEUMATIC SYSTEM OF HOISTING. 


Tue idea of applying compressed or rarefied air for 
hoisting the cars from a mine in a closed tube by means of 
a piston is old. In 1864 it was proposed by a Russian, Pro- 
fessor Maurer, but the credit of having first tried this method 
of extraction, and of having assured its success by the care 
exercised in all details of construction, is due to the Epinac 
Mining Company, and to its chief engineer, M. Bianchet. 
For depths of 1,200 to 1,600 feet, cables and hoisting ma- 
chines suffice for a large output, but as the mines become 
deeper the difficulty increases; the dimensions which must 
be given to the machines and the ropes become enormous, 
and the number of trips made by every cage in twenty-four | 
hours decreases rapidly. The velocity which must be given 
to a piston in a tube is by far greater than any speed which 
can possibly be acquired by rope without peril. The main 
point, however, is that in the pneumatic system the dead 
weight remains constant, whatever may be the depth reached. 
If two connected tubes are used instead of a single one, the 
dead weight is entirely done away with, as the pistons and | 
cages balance one another, supported as they are by a col- 
umn of air weighing almost nothing, instead of being 4 

| 


pended from a rope which is heavy and cumbersome, and is 
exposed to a break at any moment. The elasticity of atmos- 
pheric propulsion seems a guarantee against any accidents. 
The only fault of the Epinac plant is its deficiency in motive 
power, as the machine can only exhaust 36 cubic feet per 
minute. A more powerful machine is now building, which | 
will do at least ten times as much, and reduce to two minutes | 
the time required for the ascension of a car from a depth of | 
2,000 feet. As it is working now the system has furnished | 
an output three times greater than that which the same mo- 
tor, working with ropes in the ordinary manner, could yield. 
Hoisting by means of a pneumatic tube calls for a plant | 
composed of three principal parts—the machine for exhaust- 
ing the air above the piston, the pipe passing through the | 
whole shaft, and the piston which carries the cars. At the 


| Hottinguer shaft, near Epinac, the tube is composed of 674 | 


rings of sheet iron and 18 special cast-iron rings, which are 
destined to receive the accessory apparatus. The diameter 
of the tube is 514 feet, one ordinary ring weighing about 
1,100 Ibs. Each one is made of one sheet, the edges being 
riveted together with the inside heads countersunk. The 
horizontal joints are made by means of angle iron 24¢ inches 
wide and 0°56 inch thick, the inside rivets of which are 
also countersunk. This angle iron therefore forms flanges, | 


* This statement is made by Messrs. Crossley Brothers ; MM. Fetu & 
ur, 


gas mains. The tube is braced against the timber of the 
shaft; it is furnished with various accessory attachments, 
brackets, cocks, valves, working and equilibrium pipe, ba- 
rometers and safety-valves. The safety-valve pipe starts 
from the lower part of the tube and leads to the open air, 
where a valve is attached that may be closed at will. With 
its aid the speed of the piston in rising or descending may 
be regulated. The upper piston carries the cage which holds 
the car, there being nine at Epinac; below the cage there is 
another piston, which is called the lower piston. The upper 
piston is double, the two parts which compose it being so 


|far apart from one another that the distance exceeds the 


height of the doors. The lower piston has a valve which is 
opened when the car carries passengers. At the charging 
and discharging stations the full cars are placed or taken off 
in three movements, which are effected in the most simple 
manner by opening or closing the admission or escape valves 
of the air.—Reoue Universelle. 


NEW WHITE PIGMENT.* 
By Dr. T. L. Parson, F.C.S., ete. 


For many years past attempts have been made by several 
chemists to discover some new mineral white of a less costly 
and less dangerous nature than white lead, but very little 
success seems to have atiended these researches until re- 
cently. Many years ago oxide of zinc, produced by the 
combustion of the metal in the air, was found to have cer- 
tain properties which allowed it to be used as a substitute for 
carbonate of lead; but its production is very costly, and its 
‘‘body” is not comparable with that of the latter. More 
recently an ingenious white or stone-colored paint was 
economically produced from oxide of antimony by Dr. 
Stenhouse, which appeared to answer very well in certain 
circumstances. During the last few years I have also made 
a great number of experiments in the same direction, hoping 
to utilize some of the artificial silicates which are remark- 
able for their brilliant white color. To this effect I have sub- 
mitted the silicates of zinc, magnesia, and lime, more es- 
pecially to a great variety of treatments, but have been 
hitherto unsuccessful in imparting to them anything like the 
‘‘body” or covering power of lead carbonate. They all 
become more or less translucid when mixed with oil, and 
resemble in this respect pure silicic acid, whatever mechan- 
ical treatment they may have previously undergone. 

While occupied with these experiments I learned that Mr. 


| T. Griffiths, of Liverpool, had obtained a new mineral white, 


the basis of which was sulphide of zinc; and on submitting 
this new product to a careful examination I found, with 
astonishment, that it not only surpassed the old zinc white 
(oxide of zinc), but that it was superior in every respect to 
carbonate of lead itself. Itis obtained by precipitating either 
chloride or sulphate of zinc by means of a soluble sulphide— 
sodium, barium, and calcium sulphides have all been used 
for this purpose—and precautions are taken lest any iron 
that may be contained in small quantities as an impurity in 
the zinc solution should be precipitated with the sulphide of 
zine. 


* Read before the Chemical Section of the British Association, Dublin, 
Afigust, 1878. 
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The precipitate, being collected and dried, is transferred | 
to a furnace, where it is calcined for some time at a cherry- 
red heat, and carefully stirred, so as to bring all parts of it 
successfully in contact with the air; it is then raked out, 
while quite hot, into vats of cold water, when it is levigated, 
and afterward collected and dried. The result is a white | 
pigment of exquisite beauty; its covering power when | 
mixed with oil is greater than that of any substance hitherto | 
discovered, being about 25 per cent. higher in this respect | 
than that of the same weight of the pure carbonate of | 
lead. 

According to my analysis of this new product, it consists 
of an oxysulphide of zinc, the composition of which varies 
somewhat according to the duration of the calcination and 
the exact degree of heat attained. Hence it is not an easy 
matter to get it precisely of the same composition at each 
successive operation. Nevertheless this point is attained 
quite closely enough for all practical purposes. The best 
product appears to correspond very closely with the com- 
position 5ZnS+ZnO. But occasionally a somewhat larger 
quantity of oxide is produced. 

Of course a white of this nature is not liable to darken in 
color by sulphureted hydrogen emanations, as occurs with 
white lead; but it has also the advantage of not proving 
prejudicial to the health of the workmen who manufacture it 
or who use it. [have compared it carefully with the old zinc 
white and with white lead, as regards covering power, tint, 
and durability, and am perfectly surprised at the results of 
these experiments, which would be too long to record here; 
but knowing, as I do, from the results of my own endeavors, 
how difficult it has been to discover a new white of these 
qualities, I look upon this oxysulphide of zinc white as one 
of the most interesting products hitherto derived from 
mineral chemistry. | 


| 
| 


THE ARTIFICIAL PRODUCTION OF SODA, AND 
THE MANUFACTURE OF STEEL. 

M. Frémy, the eminent chemist, and President of the | 
French Association for the Advantement of the Sciences, 
chose as the subject of his inaugural address, delivered at | 
the Sorbonne, August 22d, ‘* The Artificial Production of | 
Soda, and the Manufacture of Steel.” The following is a 
brief résumé of his remarks: 

At the close of the last century, when the immortal labors 
of Lavoisier had just created a true scientific chemistry, nu- 
merous memorable discoveries seemed to promise inestima- | 
ble riches to the arts of industry, but in consequence of the 
great wars of the period, chemical industry found itself | 
paralyzed at its very inception by the high price of crude | 
materials, and the discoveries of chemistry therefore re- | 
mained without application. 

Berthollet had created a new method of bleaching tissues 
by chlorine, and had disinterestedly abandoned his splendid | 
discovery to the public, but the high price of chlorine ren- | 
dered it inapplicable. Chemistry had established the funda- 
mental réle of the alkalies in the manufacture of glass and | 
soap, but these discoveries were rendered of no avail for | 
manufacturers, since at this period the seas were not free, | 
and the sodas of Alicante, Carthagena, and Malaga could | 
not be procured. The Academy of Sciences, unwilling to | 
see such splendid discoveries made null for want of crude | 


undeveloped for want of cheap chlorine. The Leblanc pro- 
cess arrives at an opportune moment, and furnishes this new 
industry with enormous quantities of hydrochloric acid, 
and chemical bleaching, based on the use of chloride of 
lime, is immediately enabled to pce | extend its limits. 
To the Leblanc process must be equally attributed the de- 
velopment of all those manufactures which, like those of 

latine and the metallic chlorides, are based on the uses of 

ydrochloric acid. 

One of the greatest industrial inventions of modern times 
—the production of sulphuric acid from pyrites—is inti- 
mately connected with the Leblanc process. The manufac- 
ture of artificial: soda by the latter method can be pursued 
to advantage only on condition that sulphuric acid be pro- 
cured cheaply, this acid serving to convert the salt into sul- 
phate of soda. Inventors were stimulated then to seek new 
methods of manufacture in order to lower the cost price of 
sulphuric acid. France having no sulphur mines, the Le- 
blanc discovery, entirely French as it was, singularly 
enough might have been fatal to her in her industrial con- 
tests with foreigners. But science was on hand; she had 
given artificial soda to France,-and it was she who was also 
to furnish her with the sulphur for the production of sul- 
phuric acid. If France has no mines of sulphur, she does 
possess an abundance of pyrites, which is a sulphate of iron 
containing 50 per cent. of sulphur. After numerous unsuc- 
cessful efforts to replace sulphur by pyrites in the manufac- 
ture of acid, this mineral has for a long time been regarded 
as worthless, and as such thrown away. Thanks to the per- 
severance and ability, however, of MM. Perret, of Lyons, 
who took up the study of this great industrial question, the 
roasting of pyrites has been brought to such perfection, that 
this mineral, formerly considered of no use, now supplies 
nearly all the sulphuric acid factories of the world. Indeed, 
the problem as to the utilization of pyrites has at length 
been resolved so completely, that this mineral to-day is put 
to three different uses: it has become an ore of sulphur for 
the preparation of sulphuric acid; a fuel serving to evap- 
orate this acid in leaden chambers; and an ore of iron which 
is directly treated for its metal in high furnaces, 

Without Leblanc’s discovery we would not have been 
able, as we are to-day, to obtain economically the caustic 
soda, used not only for making soap, but which, acting un- 
der pressure on straw and wood, permits of the isolation of 
the fibers, and produces a paper pulp rivaling that yielded 
by rags. Neither would the manufacture of aluminum have 
become an industry, had not this process furnished the car- 
bonate of soda which permits of the production of sodium 
at a low price. The glass industry equally owes its greatest 
progress to the economy that the Leblanc process has intro- 
duced into the manufactures of sulphate and carbonate of 
soda. Such applications are already old, but if we look at 
the recent discoveries of industrial chemistry, we find that 
they are equally closely connected with the Leblanc method. 

In the manufacture of artificial soda hydrochloric acid is 
produced in considerable quantities; it is for the purpose of 
utilizing this with economy that M. Weldon has been led 
to devise so ingenious a method of regenerating peroxide of 
manganese, by precipitating the protoxide of the metal by 
lime, and peroxidizing it by a current of air. For the same 
purposes of economy and simplification M. Deacon has done 
away with the peroxide of manganese in the preparation of 


materials, offered in 1775 a prize of £2,900 (which it after-| chlorine; he decomposes the hydrochloric acid gas by the 


ward increased successively to £2,400 and £4,000) for the | 
discovery of the simplest and most economical process for | 
decomposing sea salt, and extracting the alkali that serves it | 
as a base. 

Sea salt, one of the principal mineral riches of France, | 
having been thus indicated asa source, chemists immedi- 
ately set themselves to work out the problem, and in a short | 
time, though by different methods, succeeded in eliminating | 
the alkali that the salt contains. 

It is but just to remark that old experiments guided the | 
inventors in these researches. In 1736 Dumonceau had | 
demonstrated that the alkali of salt was the same as that | 


found in marine plants; in 1777 P. Malherbe produced soda | English chemist obtains from these constituents sulphate of 


oxygen of the atmosphere. 

e Leblanc process has also given rise to two new indus- 
tries. One of these, founded on the labors of MM. Kopp, 
Schaffner, and Mond, has for its object the extraction, for 
industrial and agricultural purposes, of the sulphur formerly 
lost in the soda residuum. 

The other, created by Mr. Hargreaves, has for its object 
the manufacture of sulphate of soda without the direct use 
of sulphuric acid. Into chambers containing sea salt the 
inventor leads the sulphurous acid gas which emanates from 

yrites furnaces,mixing it at the same time with air and steam. 

y the very remarkable reaction which takes place the able 


turers who use the old Leblanc process, by ‘‘ dry way;” on 
the other, those who work by the ‘‘ wet way,” in using am- 
monia. Which side will have the advantage? The parti- 
sans of the former process admit that by this method the 
consumption of fuel is considerable, and that the carbonate 
of soda is produced at a price which is relatively high, but 
they utilize the two elements of the sait, chlorine and sodi- 
um, and are thus enabled to furnish economically to other 
industries sulphate of soda, hydrochloric acid, chloride of 
lime, and chlorate of potash. It must be said, too, that the 
opposition that they are obliged to encounter will force them 
to introduce into the Leblanc process certain improvements 
that they have wrongly neglected. 

So it isin the manufacture of sulphuric acid: the appli- 
cation of the Gay-Lussac apparatus will allow the collect- 
ing of the nitrous compound which is lost; the Glower col- 
umn, which cools the gases, will produce an economical 
concentration of acid in the chambers; the use of the residue 
of the pyrites as an iron ore will lower the cost price of the 
sulphuric acid. These improvements in the Leblanc pro- 
cess, which can be still further extended, in no wise shake 
the confidence of the manufacturers who prepare soda by 
ammonia; they also will introduce improvements on their 
present method. At present they lose, it is true, ihe chlo- 
rine of the salt, but hereafter they will find means to save 
it, either by decomposing the chloride of calcium which 
they now throw away, or by substituting magnesia for lime 
in the regeneration of the ammonia. he Case been told 
that the industrial consumption of ammonia might prove a 
serious injury to agriculture, yet they give back to agricul- 
| ture all the nitrate of soda that the process used. 
Now in the manufacture of fertilizers a nitrate is worth just 
as much as an ammoniacal salt. 

Besides, the adherents of the new process assert, that if 
ammonia should happen to fail for the moment, enough of 
it could soon be found. Large quantities of ammonia aris- 
ing from the decomposition of organic matters are not gath- 
ered, and in the manufacture of metallurgic coke consider- 
able quantities of the element are lost which might be saved. 
Chemistry has already demonstrated that in the phenomena 
of the oxidation of metals the nitrogen of the air may be 
fixed and exchanged into ammonia, and it has long been 
known that the nitrogen of the air, acting on a mixture of 
carbon and an alkali, produces cyanides, which, under the 
action of water, form ammonia. Science will be able, then, 
to effect a development of ammonia always commensurate 
with the progress of soda manufacture; she never recedes 
before the solution of problems which affect the industrial 
arts. 

Where there is competition there is progress, and we are 
to-day spectators of an interesting contest where both par- 
ties are fighting with cleverness and ability. We look on 
with interest, yet take no sides; we have nothing but words 
of encouragement and sympathy to offer either to inventors 
of new processes or to those who uphold the older methods 
and improve them. 

The influence which we have observed that science has on 
the progress of great chemical industries makes itself felt to 
an equal degree in the industry of metallurgy. 

The manufacture of steel is a wonderful example of this. 
Formerly of an excessively high price, steel was used only 
in the manufacture of a small number of instruments, but 
to-day it is produced in vast establishments, which are en- 
abled to turn out in a short time thousands of pounds of 
cast steel, applicable for every purpose needed by the indus- 
tries. 

Up to 1855 the method of manufacture in use was that 
introduced at Sheffield in 1749 by Benjamin Huntsman. 
This consisted in melting good iron, cemented by charcoal, 
in 50-pound crucibles. The steel was of excellent quality, 
but always very dear. In 1855 ‘‘ puddled steel’’ made its 
appearance, derived from pig iron containing little sulphur 
and no phosphorus, or from pig iron containing manganese 
(such as a which is the steel-producing clement. 
Although puddled steel contained all the qualities that were 
essential, it did not in all respects meet the requirements 


by transforming sea salt into sulphate of soda, and by cal- | soda and hydrochloric acid. Thus we see that those discov- | which industry demands of steel cast in considerable masses, 
cining the latter with carbon and iron; in 1782 Morveau and | eries which really constitute great chemical industries have | and the cost of which must be nearly the same as that of 


Carny founded a manufacture of artificial soda, based on the | 
carbonation, in air, of a mixture of salt and lime; in 1789 | 
La Metherie accidentally obtained soda, but in small quan- | 
tities, by calciuing a mixture of sulphate of soda and car- 
bon. 

These primitive processes were undoubtedly of value, but 
as yet they were impracticable. It was the eminent scien- 
tist, Nicolas Leblanc, who was to resolve the problem pro- 
posed by the Academy, and it is to him that chemical indus- 
try owes its greatest discovery. His process for the manu- 
facture of artificial soda, on which he obtained a patent the 
25th of September, 1791, consists in calcining a mixture of 
sulphate of soda, carbonate of lime, and carbon in a rever- 
beratory furnace, and separating the resulting insoluble sul- 
phuret of calcium from the soluble carbonate of soda by 
washing. The great discovery which the Academy had 
asked of science was thus realized, and so completely, too, 
that it immediately went into practice, and remains yet just 
as its inventor conceived it. The Leblanc process is prac- 
ticed to-day in all countries; it is the pivot on which all the 
other chemical industries turn; it has been the source of in- | 
calculable profits to manufacturers; and, in fact, it produces | 
annually more than seven hundred million pounds of arti- | 
ficial soda. 

But what wor 
did invention? In 1792, 


did Leblanc obtain from his splen- 
at a moment when France, attacked 
on every side, found herself deprived of products useful to | 
her industry, the Committee of Public Safety appealed to 
the patriotism of soda manufacturers to give up their se- 
crets, and make known their methods of manufacture. Le- | 
blanc, with true patriotism, was one of the first to abandon 
to his country the great industry that he had created. 
Among all the processes that were presented, Leblanc’s | 


been prompted by the Leblanc process. 

But science never rests, never stops; she thinks only of 
progress. She does not even stop to examine whether re- 
cent discoveries are not likely to work to the disadvantage 
of those who are using old methods. This idea was ex- 
pressed by a manufacturer of chemicals, who, forgetting 
that it was to science that he owed his immense fortune, 
cursed scientists, and especially chemists, who through their 
discoveries did not allow him time to use up his apparatus. 

And now, according to their usual custom, these incorrigi- 
ble chemists are refusing rest to the manufacturers of arti- 
ficial soda also, for the Leblanc process finds itself this day 
face to face with a formidable rival, ‘‘ Soda by Ammonia.” 

MM. Schlessing & Rolland, two eminent pupils of the 
Ecole Polytechnique, have succeeded in producing artificial 
soda by a process very different from that of Leblanc. 
Firmly persuaded that France would some day be surpassed 
in the production of soda (which consumes a large quantity 
of fuel) by the country which should obtain its coal at a 
lower price than she, the two engineers sought a means of 
producing soda by ‘‘ wet way,” that is, by reactions which 
consume little fuel. Taking the labors of Berthollet as a 
base, and supported by facts already acquired in science, 
these gentlemen cau: the reaction, in solution, of bicar- 
bonate of ammonia on sea salt. By double decomposition 
there is formed bicarbonate of a, but slightly soluble, 
which precipitates, and sal ammoniac, which remains in so- 
lution. This bicarbonate of soda, submitted to calcination, 

ives artificial soda and carbonic acid; the sal ammoniac is 
Secemposed by the lime in regenerating ammonia, which 
again enters into the manufacture; there remains chloride 
of calcium, which is rejected. The inventors erected at Pu- 
teaux a manufactory, and succeeded by their method in pro- 


was the only one considered as practical by the Commission, | ducing 63,000 pounds of soda per month, but they were un- 
and the only one recommended by them to manufacturers. able to withstand the exigencies of the Treasury, which at 
In 1793, his factory, having been sequestrated as belonging | this period imposed a tax upon the total amount of salt used 
to the estate of the Duke of Orleans, was obliged to stop | in the factory, while a third of the salt made use of was not 
after it had been in operation but a few months. Later on | decomposed. Thus was one of the finest industrial discov- 
it was given up to him, but the poor inventor, supported | eries of this century paralyzed at its inception. The in- 
meanwhile by the Society of Encouragement, could not re- ventors, however, like true scientists, made known all the 
alize sufficient capital to put his works in operation. 
resources used up, and his courage failing him, he died in | rable work for the benefit of others. 
distress, at the age of fifty-three years. | Later on an able Belgian engineer, M. Salvay, took the mat- 
Such is the history, in brief, of the invention of artificial |ter up, and erected a factory in the vicinity of Brussels. 
: By the adoption of very ingenious apparatus, and by the 
Great discoveries are measured by the importance of those | use of pressure in the decomposition of the salt, he obtained 
that they create. An idea of the invention of Leblanc would | very excellent results, and it may be said that, thanks to 
remain very incomplete without a reference to the part taken him, soda produced by ammonia is at the present moment 
by artificial soda in the development of the principal chemi- a formidable rival to soda produced by the Leblanc method. 
cal industries. | We are assisting them to-day in one of the most active of 
Berthollet’s method of bleaching tissues by chlorine was / industrial contests. On one side are ranged the manufac- 


His | details of their operations and their machinery in an admi- 


iron. The great metallurgical revolution which made this 
possible is due to M. Bessemer, who exhibited his products 
|at the English Exhibition in 1862, and afterward at that of 
| 1867. By the Bessemer process, as well known, thousands 
|of pounds of steel are produced in a few minutes. This, 
| however, is not the only one capable of furnishing cast steel 
to the industries. The Martin-Siemens process, which made 
its appearance at the Exhibition of 1867, is to-day in full 
operation in the majority of the steel-making establishments 
of the world. This process, like that of Bessemer, permits 
of the production of steel in vast quantities; it moreover 
offers an advantage over the English method in that it al- 
lows of the prolongation of the operation at will, thus per- 
mitting, by sampling, greater control of the quality of the 
product, and by means of the Siemens accumulator the heat 
| that was formerly lost up the chimneys is now stored up and 
| used for heating the gases. 
| It isin the face of these two prominent methods of steel 
roduction that M. Frémy himself published a new theory 

|in reference to the conversion of iron into steel, based on 
| the following principles: (1) No ores of steel exist; every 
| good iron ore may produce an excellent steel; (2) the greater 
| tendency possessed by some ores to become steel is not due, 
|as has been asserted, to the presence of a mysterious body 
found only in certain privileged ores, but solely to the purity 
of the ore and the process used in reducing it; (3) if up to 
|the present time we possess no steel without carbon which 
is fit for use, it must likewise be recognized as a fact that 
|the mere combining of iron and carbon is not sufficient to 
| produce the different kinds of steel required by the indus- 
|trial arts. Different elements, in fact, contribute toward 
| the ~ ay good steels; such are manganese, chromium, 
| tungsten, the cyanide compounds, and silicon, which increase 
the hardness, toughness, and resiliency of the metal. Sci- 
ence, which has pointed out these bodies to the steel-mak- 
|ing industry, has also found a means of utilizing the ele- 
;ments which are injurious to the metal, such as sulphur, 
| arsenic, and phosphorus. 

| ‘*In this rapid analysis of the discoveries of mineral 
chemistry,” said the speaker, in conclusion, ‘‘I have often 
repeated the services that science is rendering to the coun- 
| try, but do not think that my words have been inspired by 
|a feeling of vanity. In speaking thus I was only mindful 
of the usefulness of the work that you have begun. I de- 
| sired to prove that, in supporting men of science and in en- 
|couraging scientific productions, you give to the country 
| new forces, and accomplish a patriotic act.” 

M. Frémy referred in warm terms to the many generous 
persons in France who have aided scientific research, and at 
the same time stated that it would be unjust not to recog- 
nize the efforts which have been made in recent years by the 
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state to maintain in France the higher scientific studies. 
Magnificent and well-endowed laboratories, new scientific 
chairs, the school of higher studies—these are a few of the 
services :en lered to science by the government. But it is 
necessary to attract to these Jaboratories men who are capable 
of making good use of them, those who really possess the vo- 
cation for scientific research, and to prepare a scientific gen- 
eration to succeed the present. M. Frémy then pointed out 
that the French Association might help greatly in promot- 
ing this service to science. 


CONTINUOUS PRESS FOR WOOLEN CLOTH. 


Ir cannot be denied that the present mode of pressing 
woolen cloth is not satisfactory, and only one step removed 
in advance from that adopted by our great grandfathers, the 
only difference being that they used a screw press and we a 
hydraulic one, retaining the folding of the cloth round press 
boards, and the consequent regular creasing of the same. To 
avoid this, and at the same time increase the production, has 
been the aim of Messrs. Harwood & Quincy, of Boston, 
Mass., in inventing their continuous press. This machine 
is used for hot or cold pressing or for steaming, with a pro- 
duction of 30 yards in eight to ten minutes. he cloth goes 
direct from the shearing machine to the press, where it is 
brushed and pressed simultaneously, thus saving much time 
and labor. he pressure can be regulated at will. The 
machine weighs 45 ewt., and takes about one horse power 
to drive. The following description will explain our illus- 
tration of the machine: 

Ais the framing; B B a concave bearing made in two 
halves, one to be used cold and the other hot; C is a roller 
running in the concave bearing; E are levers with the ful- 
crum at J; F are levers connected with the levers E; Gis a 
shaft which by means of the cam O and the hand lever N 
lifts the lever E and the roller C. The shaft H and its cam 
I lift the levers F and J2; F 2 is a revolving brush; K and 
K 2 are friction rollers; C 1 is a roller which takes the cloth 
off the roller C; P is an arrangement for plaiting the cloth. 
One-half of the concave bearing B is kept cool by means of 
water carried to it through the pipe O 1, while the other 
half bearing is heated by steam through the pipe O 2; the 


has lost seriously by the emigration of ber dissatisfied freed- 
men with their families. North Carolina has been generally 
tranquil since the war, and has made considerable headway. 
The trade oftthis State is chiefly transacted by Philadelphia, 
and it pays so well as to prove that the people there are quite 
industrious and thrifty. 

Kentucky and Tennessee have been distressed by resist- 
ance to the excise taxes on tobacco and spirits, which have 
been the real causes of the outrages by midnight marauders 
attributed to political organizations. These troubles are 
widespread, and seriously interfere with the prosperity of 
the two States. The excuse for them is that the unfavora- 
ble operation of such taxes is tofavor the creation of vast 
monopolies, and to crush out all small concerns. It seems 
to be conceded that this result is a necessity for the proper 
collection of the revenues, and is so in all countries where 
such taxes are enforced. Many parts of the South are still 
disturbed by these troubles. Since the whisky excise was 
perfectly successful in the Northern States, the great distill- 
ing business has been chiefly monopolized by the West, so 
that the struggle now is between the West and South. 

There has been considerable material progress in Dela- 
ware, Maryland, West Virginia, and Florida; sufficient, in 
fact, to compensate for the losses of South Carolina, Ala- 
bama, Mississippi, and Louisiana. In Florida the largest 
increase will be found in the agricultural districts of the 
northern counties, into which there has been @ large and 
steady emigration from Georgia, Alabama, and Mississippi. 
The influx into West Virginia has been chiefly from the old 
sources—Pennsylvania and Ohio; but the weakness of the 
State Government is a sad drawback on the prosperity of the 
young commonwealth. Pittsburg seems to have the most) 
commanding influence in that region. Arkansas has be- | 
come tranquil and flourishing of late years, and shares in 
the progress of Missouri and Kansas somewhat. 

The cotton culture has recovered its fullest ante-war pro- 

rtions, and must have enriched the planters and dealers. | 
The tobacco culture has not recuperated to the same extent, | 
but is doing well. The rice culture has taken a great start, | 
and has proved very profitable in Louisiana, Georgia, and | 
South Carolina. New Orleans has done much for rice, su- 
gar, and cotton, notwithstanding all her political distrac- | 


CONTINUOUS 


“lever L, having a handle at one end, is in connection with 


the lever J 2; the roller C is heated by a steam pipe O 3; 
the lever F is furnished with a heavy weight. 

The action of the machine is as follows, viz.: The cloth to 
be pressed passes over the bars 8 8 and the friction rollers 
K 2 and K, then over the upper part of the brush F 2, and 
thence between the roller C and the concave bearing B B, 
and finally over the roller C 1 and the plaiter. The bear- 
ings B B are heated or not as desired; the pressure may be 
brought by the lever L up to 6 tons. When no pressure is 
required, but the machine is to be used as a brushing frame 
only, the roller C is lifted from the cloth by means of the 
lever N. For the purpose of steaming the fabric it is neces- 
sary to heat the roller C, and to cover it with thick felt. 
The inventors claim the best results for this press, asserting 
that by the use of this machine the cloth is left entirely free 
from creases and press folds, and a continuous and uniform 
finish given to the piece.—TZertile Manufacturer. 


MATERIAL PROGRESS IN THE SOUTH. 


Tue Philadelphia North American is confident that the 
national census of 1880 will reveal a surprising recuperation 
over the whole sixteen States constituting the section known 
as the South. This reaction may not be so decided in pop- 
ulation; but in actual wealth, manufactures, and agriculture 
it will be found unexpectedly great. It is, of course, known 
and admitted that the progress of Texas and Missouri has 
been very remarkable in all material aspects. In fact, 
these two States will contest with Virginia the position of 


the leading Southern State. Eventually, it seems likely that | 


Texas will outstrip all other Southern States, unless her ter- 
ritory shall be divided. But Missouri isso near to the great 
sources of Southern capital and labor, so convenient to St. 
Louis, Cincinnati, and Chicago, and s such enor- 
mous resources, that her progress must be very rapid and as- 
tonishing. 

Next to these States, Virginia will probably make the best 
show, her people having been almost entirely clear of law- 
lessness since the civil war, her peace having been perfect 
and undisturbed, and her entire attention given to the re- 
covery from the waste and desolation of war and the devel- 
opment of her neglected internal resources. This progress 
might have been made much greater; but, in truth, the suf- 
feriags of Virginia during the war exceeded those of any 
three other Southern States combined, and her losses of men 
included a large proportion of her best elements. 

Georgia will make a prosperous display in material wealth, 
but not in increase of population. Maatfasteen have made 


much progress there during the past 10 years. But the State | 


CLOTH PRESS. 


‘tions. In all the Southern States great progress has been 
made in wheat, corn, and live stock. Stock-raising has 
peculiar attractions for Southern farmers. Railroads, min- 
ing, and manufactures have struggled under the disastrous 
influences of want of capital and four years of revulsion and 
agitation; but in the main these interests have improved at 
the South. Altogether the condition of the South warrants 
larger efforts to secure its trade for our own tradesmen. 


[Continued from SuppLemENT No. 143, page 2278.] 


PRINTING SURFACES AND PICTURES BY PHO. 
TOGRAPHY.* 


By Tuomas Esq, F.C.S. 
‘ IL. 


Collotypie Printing.—You have already seen how extended 
is the use of bichromated gelatine in photo-mechanical print- 
ing processes, and we now have to study a method in 
which the gelatine itself is used as a printing surface. 

The bare principles of collotypic printing are as follows: 
A plate of glass or metal is coated with a uniform layer of 
bichromated gelatine, and this is exposed to light under a 
negative. Certain parts become insoluble by the action of 
light, others remain soluble and capable of absorbing water. 
The plate is damped, and a roller, charged with fatty ink, is 
passed over it. hose parts which received the water refuse 
the ink; and a piece of paper being laid on and pressure ap- 
plied, the ink sets off on the paper, forming a print. But 
more than this is true, as we have an infinite number of 
grades between the two extremes of water-taking parts and 
of ink-taking parts; those parts which had a slight exposure 
to light being capable of receiving both ink and water, the 
proportion in which each is received depending on the ex- 
tent to which the part has been acted on by light. Here isa 
damp collotype plate; I hold it up to the light, and those 
who are near can see a very feeble image. I now pass the 
inking roller over it a few times, and the fatty ink adheres 
to those parts which have been exposed to light, the amount 

of ink being proportionate to the extent to which the light 
has acted; so that a picture is built up with all its gradations 
of light and shade. I hold up the inked plate before the 
light, and you see the image distinctly. I will now hand 
round the inked plate, together with a similar but uninked 
plate. Here is one more plate, which I take from this dish 
of water; this I will ink, and take an impression from it on 
|paper. Here they are, you see. If you hand them round, 
| you can compare the plate with the proof printed from it. 


* Lectures delivered before the Society of Arts, London, 1878. | 


The first step in preparing the collotypic plate is to take 
two pieces of plate glass, such as I have here, to put some 
water and flour emery on one of them, then to = them 
together until the rubbing surfaces are uniformly depolished. 
It is not worth while for me to go on grinding these until 


| they are finished, but here are some finished ones which you 


can examine. When the plates have been sufficiently ground, 
they must be well rinsed, and reared up against a shelf to 
dry. The next thing is to prepare a mixture of seven parts 
of albumen, three parts of commercial water glass solution, 
and ten parts of water. This mixture being made, it is 
churned to a froth by one of these American egg beaters. 
You see it only takes about two minutes to convert the 
whole into a froth. I now pour this froth on a paper filter, 
and as it breaks up itruns through. This solution is now 
ready to pour on the oa and you see that it runs easily 
over. I now let it drain off at one corner, and allow the 
plate to dry in an inclined position. When dry, the plate is 
well ri in water, in order to remove all soluble matter, 
and is again reared up to dry. In this state the plate is cov- 


| ered with an extremely thin whitish film, which causes adhe- 


sion between the plate and the gelatine coating which is next 
applied. The sensitive gelatinous mixture is prepared by 
dissolving six parts of gelatine in forty-eight parts of water, 
and adding one part of ammonium bichromate and forty- 
eight parts of alcohol. The mixture is then strained through 
fine muslin, and is ready for use. 

Here is a metal hot plate, made double, and in the inter- 
space water is kept boiling. Three leveling screws support 
one of the prepared glass plates, about an inch from the sur- 
face of the metal hot plate. The glass plate usually reaches 
a temperature of about 50° C. under these circumstances, and 
when this is the case, and the plate is quite level, all is ready 
for coating it with the sensitive gelatine. I now pouron the 
middle of the plate as much of the sensitive mixture as it 
will conveniently hold, and you see that it runs well over the 
plate, evenupto thecorners. I now lift up the plate quickly, 
drain off the excess of gelatinous mixture, give the plate a 
rocking motion, and put it back on the leveling screws in its 
old position. In about ten minutes it will be dry and ready 
for exposure in the printing frame, and this exposure is 
about equal to that which would be required to make a silver 
print from the same negative; but a plate which has been 
dried quickly requires a longer exposure than one which has 
been dried slowly. 

Mr. Debus is now holding a dried plate against the lime 
light, and you merely see an even re low tint, arising from 
the uniform film of bichromated gelatine. He will now hold 
up a similar plate which has been exposed under a negative, 
and you see a faint brownish image, showing all details and 
shades of the original. After having printed the plate under 
the negative, the next step is to soak the plate in cold water, 
in order to remove the free bichromate; and during this soak- 
ing the image becomes much fainter, as you will see when I 
hold this soaked plate before the lime light. During this 
soaking in water another change, and a remarkable one, takes 

lace; all the exposed parts of the plate become puckered up 
into a multitude of little folds, which wind about in a very 
peculiar manner. These folds may be traced almost all over 
the picture, their depth being greatest on those parts which 
have been most exposed—at least up to a certain limit, be- 
yond which increased exposure tends to destroy the folds. 

e pitch of these folds may vary from about fifty to three 
hundred to a linear inch, and this pitch varies according to 
the treatment of the plate, the kind of gelatine used, the con- 
dition of the bichromate, the length of time which the sensi- 
tive mixture is kept before use, the rapidity of drying, and 
other circumstances. This puckering, reticulation, or grain 
has much to do with the printing qualities of the plate, one 
with a cross grain being easier to print from than one with 
a fine grain, but the results are, in general, not so good. 
When the plate has been soaked in water sufficiently long to 
remove the excess of bichromate and to develop the grain, it 
is taken out and allowed to dry spontaneously. The dry 
plate may then be kept without injury for several days, or 
weeks, or even months. It should be kept in a dry cool 
room, and, as a rule, ought not to be put away in a brightly 
lighted place. 

We now pass on to the inking of the plate and its treat- 
ment in the press. Before use the plate should be soaked in 
water, in order to saturate the soluble portions of the gela- 
tine with this fluid, and generally five or ten minutes is suf- 
ficient for this purpose. It is usual to employ the ordinary 
lithographic roller, and ordinary lithographic inks, for collo- 
typic printing, and when a lithographic roller is in really 


| first-rate condition it answers admirably; but a new litho- 


graphic roller can only be got into a sufficiently good con- 
dition by daily exercise for about a month, and the Jeast 
carelessness, the drying of ink on it, or a cessation of work 
for a few days, will degrade it from the state of a roller suit- 
able for collotypic work to that of an ordinary roller suitable 
for lithography. 

Here is a form of roller which i have devised, and have 
found to answer admirably, as it is always ready for use. It 
consists of an outer cylinder of red India rubber, made 
smooth on the outside by means of fine glass paper; inside 
this is a thickness of about three quarters of an inch of ordi- 
nary typographic roller composition (glue and treacle), and 
inside all a wooden core, provided with handles.. To make 
this kind of roller, I put the India rubber cylinder inside this 
brass mould, place the core in position, and pour in a little 
of this glue and treacle composition—just enough to seal the 
joint at the bottom—and when this has set I will fill the 
space with the glue and treacle mixture. When a roller of 
this kind is done with, the ink can be cleaned off by means 
of a rag moistened with a little oil of turpentine, care being 
taken not to use too much. The roller is then ready to be 
put away, and can be brought into use again at a moment’s 
notice. 

The labor of mixing stiff inks and colors and of getting 
an even film on the inking slab is considerable; but I have 
found that the following plan obviates all difficulty on this 
score: The ink is mixed up with oil of turpentine to the con- 
sistency of cream, and the color may be modified by the ad- 
dition of the artists’ oil colors which are sold in tubes. In 
this way a thorough mixing of the colors is insured, and 
when it is intended to use a portion, a piece of muslin is tied 
over the mouth of the bottle containing the color, the bottle 
is then inverted, and the muslin-covered neck is rubbed over 
the inking slab. The ink thus filtered out is spread evenly 
by means of an ordinary typographic ink roller, and is then 
allowed to remain afew minutes, in order that the turpentine 
may evaporate. Thus is obtained a layer of ink, free from 
lumps, well mixed, and evenly spread. The collotypic plate, 
being now taken from the water, is laid on the bed of the 
press, this having been previously covered with a sheet of 


‘white paper, andis generally wiped with a soft piece of mus- 


lin. The inking roller being charged with ink from the 
slab, is gently rolled backward and forward, as Iam now 
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rolling, it being borne in mind that a slow rolling with “et 
pressure tends to put much ink on the plate, and quick rol - 
ing with light pressure tends to take off an excess of ink. 
It is advisable to be provided with two inks, one rather 
thinner than the other, as the half tones s »metimes require a 
thin ink to bring them fairly out. To make this thin ink, a 
little of the very fluid lithographic varnish (known as tint 
varnish or 8. H. varnish) is added to the mixture of turpen- 
tine and ink. The kind of press best adapted for collotypic 
printing is the roller lithographic press, like those commonl 
used in France and Italy—a Waterloo’s autographic press is 
very well adapted for the work—but the scraper press does 
not answer so well. You see that the press I am using con- 
sists merely of two rollers, with the tympan and bed riding 
between them. 

The plate having been inked, and the - laid on, a moist 
sponge is passed over the back of it. then put on a few 
thicknesses of blotting paper and a sheet of India rubber an 
eighth of an inch thick, shut down the tympan, and pass 
through the press. Here, then, is the result. 

Any kind of paper may be used for collotypic printing, 
but if it be desired to imitate silver prints, a thin and rather 
soft enamel paper must be used, pod the prints must be var- 
nished with a varnish prepared by dissolving two parts of 
white shellac and one part of mastic in a convenient quantity 
of methylated spirit. The strength of the solution will de- 
pend on the effect required, and it is scarcely necessary to 
say that the varnish must not be allowed to chill. Here isa 
print; I will varnish one half of it, and when dry, you can 
compare the two sides. 

The process which I have demonstrated to you is practi- 
cally that of Professor Husnik, as set forth in his invaluable 
work on the subject,* and if I were to give you the leading 
features of the various collotypic processes, I should occupy 
several hours in doing it. The characteristic feature of the 
Albertype process consists in covering the glass plete with a 
film composed of gelatine, albumen, and potassium bichro- 
mate, and exposing this to light through the plate of glass, 
so as to make that part in immediate contact with the glass 
insoluble, washing off the soluble portion in warm water, so 
as to leave a very thin film of insoluble gelatine, capable of 
serving as a bond between the glass and the actual printing 
film, which is now applied. 

Mr. J. R. Sawyer, of the Autotype Company, has elabo- 
rated a process by which he has produced magnificent re- 
sults, some of which you may see hanging up all round the 
room. You will see among these representatives of almost 
all classes of photographic work—ancient manyscripts, coins, 
architecture, landscapes, engineering works, and book illus- 
trations. Directly opposite to me is an exceedingly fine col- 
lotypie print of Norwich Cathedral, and this is from one of 
Mr. Sawyer’s own negatives. You will also notice a series 
of prints representing the great public engineering works of 
France, which are now being printed by the Autotype Com- 
pany, under the direction of Mr. Sawyer. The production 
of this series, regularly and in large numbers, proves the 
thorough practicability of the collotype process when in 
careful hands. 

You see before you some admirable specimens of collotypic 
printing, by Messrs. Braun, of Dornach; Messrs. Strumper 
& Co., of Hamburg; and Messrs. Wright & Co., of London. 

The next great step in collotypic printing is the application 
of steam machinery to the process; the difficulties of wiping 
the plate, inking, and taking off the paper, by machinery, 
are considerable, but these difficulties are being gradually 
overcome. 


Other Methods of Producing Photographs in Pigment. 
Dusting on Process. Autotype Printing—You will re- 
member that I spoke of the use of India rubber rollers 


| made on paper or other materials, but the dusting-on process, 
| although interesting as a means of producing permanent pho- 
| tographs, is not worked commercially to any great extent. 
| e now pass on to the study of a process of much greater 
| importance than the dusting-on method, namely, the so-called 
| carbon process, or the autotype method. The first step in 
| this process consists in coating one side of paper with a tol- 
| erably thick layer of gelatine, to which a little sugar has been 
added, together with sufficient pigment to strongly color the 
|mixture. Here is a piece of the ‘‘ pigmented tissue,” as it 
|occurs in commerce. To prepare it, about three parts of 
gelatine and one part of sugar are dissolved in water, and the 
pigment is added in sufficient quantity. A band of paper is 
then drawn over the surface of the mixture in such a — as 
to coat its surface with a uniform layer of the composition. 
|The pigmented tissues are prepared on a large scale by the 
Autotype Company and others, and few will care to prepare 
_ their own tissues, excepting for experimental a. 
| To make the tissue sensitive to light, it issoaked in a solu- 
| tion of potassium bichromate, containing about three and a 
half per cent. of the salt. You see that this piece of tissue 
has now become quite flaccid from the absorption of the so- 
lution. SoI scrape off the excess of solution by drawing the 
| tissue over the edge of the dish, take it out, and hang it up 
|to dry. When dry it will be ready for exposure under the 
negative. Here is some which has been previously dried, 
and I will put a piece under this negative and expose to the 
| action of a bright light. In the ordinary process of silver 
| printing one can watch the progress of the operation, and 
| can easily tell when sufficient exposure has been given. Not 
| so in the case of the tissue, as it undergoes no visible change 
| by exposure to light. Here is a little tin box having a small 
| glass window in its lid, and a strip of sensitive silver paper 
| can be drawn forward under this window. The lid having 
| been shut down so as to press on the strip of silver paper, the 
| tin box is exposed to light simultaneously with the printing 
| frame containing negative and tissue, and as soon as the sil- 
| ver paper has acquired a certain standard tint or degree of 
| darkness, it is considered that the tissue has had one 
junit of exposure. The silvered paper is then drawn for- 
| ward, so as to expose another portion, and so on until as 
| many units of exposure have n given as the tissue is 
known to require when exposed under the negative in hand. 
This is quite easy in practice, as a little experience will en- 
| able one to judge how many units of exposure, or ‘‘ tints,” 
will be required by each negative, and one guide box, or 
“‘actinometer,”’ serves for any number of printing frames. 
The tissue which I just placed under a negative has now had 
sufficient exposure to light; I take it out, soak it in water 
until it is soft, and then, while it is still in the water, I bring 
it in contact with a piece of paper which has been coated 
| over with a thin layer of insoluble gelatine, so as to make it 
impervious to water. The tissue and the impervious paper 
are drawn out of the water together, and an application of 
| the squeegee now removes the excess of water which remains 
| between the two surfaces, and the exposed tissue adheres to 
the impervious paper. Let us allow them to remain in con- 
tact for a few minutes, in order that the tendency to adhere 
| may become greater. 
ear in mind that the bichromatized and pigmented gela- 
| tine becomes insoluble by the action of light shining through 
| the negative, and the depth to which this insolubility ex- 
| tends is dependent on the amount of light which has acted 
on it. On those parts of the tissue which have been exposed 
to much light, a thick layer of gelatine is made insoluble, 
while on those parts which have been exposed to only a little 
light, the insoluble layer is very thin. 
ow, we want to wash away the soluble portions of the 
| gelatine from the exposed tissue, and to leave the portion 
| made insoluble by the action of light, just as in the Wood- 


for the inking of collotype plates, and that I recom-| burytype process; but if the exposed tissue were put directly 
mended a roller made with a thin surface of red India rubber | jnto hot water, the insoluble image would become under- 
on a body of the glue and treacle composition used fortypo- | mined by the dissolving away of the gelatine from underneath 
graphic rollers. At the conclusion of the lecture, Mr. Dallas it, and it would become destroyed for want of a support suf- 
informed me that Messrs. Blades, East & Blades, of Abchurch | ficiently strong to hold it together. You can now under- 
lane, have recently introduced into commerce a roller con-| stand why the exposed tissue was mounted on a piece of 
sisting of a thick layer of red vulcanized India rubber on a | impervious paper, this being intended to hold together the 
rigid stock. These rollers are made under a patent of Mr. | insoluble gelatine image during the treatment with warm 
Lanham, manager to the above mentioned firm, and will, I | water. Here is the tissue, which I mounted on a piece of the 
am convinced, prove of very great value to lithographers as | impervious paper, or single transfer paper. Notice the ef- 
well as to collotypic printers. The manufacturers have | fect of putting it into a dish of warm water. You see that 
kindly lent me some specimens of their rollers, which are | the soluble gelatine in which the insoluble image is embedded 
now on the table. melts and exudes from under the edges of the paper, while 

Up to the present time we have been studying the means | the application of a very little force will now enable us to 
of producing, by the agency of photography, printing sur- | separate the two papers, namely, that on which the tissue 
faces from which — might be obtained without any | was originally made, and the impervious paper on which the 
further intervention of light; but in this, the last lecture of | tissue was mounted. Under these circumstances, the insolu- 
the series, I want to call your attention to some methods for | ble image naturally adheres to the impervious paper, or sin- 
the production of pictures in pigment, which necessitates a gle transfer paper, but it is at present clogged up by some of 
direct and separate action of light for the production of each | the soluble gelatine, which must be removed by rinsing with 
picture, . | warm water. You see that this soon dissolves away, leaving 
_ Here is a glass plate, and I pour on it a mixture contain- the image on the single transfer paper. Here it is. This 
ing 25 parts of glucose, 4 of honey, and 4 of ammonium bi- | image consists of varying thicknesses of gelatine made in- 
chromate, dissolved in 120 of water. I lay the plate on the | soluble by the joint action of light and a bichromate, but as 
hot water apparatus, and it will be dry in a few minutes. If | the gelatine contains a black pigment (carbon), it shows on 


the dried plate is exposed to the atmosphere, it will absorb This is the sim- 
plest form of the carbon or autotype process; it is known as 
the single transfer process, and, as a little consideration will 
show you, it requires a reve negative; that is to say, a 


moisture, and the whole surface will become sticky. Now 


that the plate is dry, and while it is warm, I will place it be- | 
hind a transparency and allow a strong light to shine on it | 


through the transparency. The joint action of light and 
ammonium bichromate tends to make the honey and glucose 
insoluble ; or, at any rate, it prevents these materials from 
——e moisture from the air, as they tend to do nat- 
urally. 

Let us now take the plate out of the frame and examine it. 
A very faint image may be traced thereon, but only those of 
you who are near can see it. Now, what is happening to 
this plate? Those parts which were protected from the light 
are absorbing moisture from the air, the honey and glucose 
being here unaltered, while those parts which were exposed 
to the full action of the light refuse to absorb moisture, and 
those parts which have been protected from the action of a 
part of the light absorb an amount of moisture proportionate 
to the degree of shade afforded by the half tones of the trans- 
parency. Now note the effect of dusting powdered black 
lead over the plate, and rubbing it on with a soft brush. 
Those parts which are dry refuse to take the black lead, 
while those parts which are moist hold an amount of black 
lead proportionate to the degree of moisture. Now look at 
our plate, and you will see that there isa picture showing all 
degrees of light and shade, the picture being formed of 
— lead, held by the various degrees of moisture absorbed 
es the air. The next step is to coat the plate with col- 
odion, and to immerse it in water, in order that the yellow 
ammonium bichromate may diffuse out. Other pigments 
than black lead may be employed, and the pictures may be 
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the paper as a picture in black and white. 


negative in which the sides of the picture are reversed, left- | 


| hand being where right-hand should be, and right where left. 
| This disadvantage is obviated by the so-called double trans- 
fer process. According to this method, the picture is not 
| developed on the support which is ultimately to hold it, but 
| on a temporary support, from which it is removed by the 
| application of a sheet of adhesive paper. 
| Yonder, at the other end of the table, stands Mr. Foxlee, 
surrounded by — materials of every kind, and 
| he has kindly consented to demonstrate the principal phases 
| of the carbon process with some materials and partlv finished 
| prints, for which Iam indebted to the Autotype Company. 
| I see that, while I have been talking, Mr. Foxlee has been 
| busy; he has mounted some pieces of exposed tissue on 
' waxed zinc plates, some on collodionized opal glass, some on 
single transfer paper, and others on a material know as Saw- 
~~ flexible support, and which I shall describe to you di- 
rectly. 

To all of these the wet tissue adheres perfectly well, 
and as the prints are now ready for development, Mr. Fox- 
lee is putting them into trays of warm water. Notice how 
he strips the paper off as the soluble gelatine dissolves, and 

, how the pictures will gradually unfold when he rinses them 
with warm water. 

| I want a now to take notice of the flexible support in- 
_ troduced by Mr. Sawyer, the talented director of the Auto- 
type Works. Its basis consists of hard paper coated with a 
layer of insoluble gelatine. This is floated on an alkaline so- 


lution of shellac, which softens the gelatine on the surface 
i bonds with it, and forms a thin film of varnish over it. 


When dry, the flexible support is rubbed over with a weak 
solution of wax and resin in oil of turpentine, in order to 
prevent the possibility of pa hesion between the 
flexible support and the gelatine picture. The great advan- 
tage of this support consists in the fact that the fine details of 
the gelatine picture are not crushed against a rigid surface 
in the mounting and subsequent treatment. This will be 
illustrated further on. 

Mr. Foxlee has now finished developing his pictures—those 
developed on single transfer paper are finished, as after de- 
velopment they only require rinsing in cold water, a dip in 
alum solution, to harden the gelatine, and then a second rinse 
to remove the excess of alum. You see that among the sin- 
gle transfer prints which Mr. Foxlee has developed are some 
very fine large portraits, but Mr. Foxlee makes large prints 
as easily as others make small ones; he thinks nothing of mak- 
ing them three feet op feet, or even larger. Now, here 
are the prints which Mr. Foxlee has developed for double 
transfer—some on zinc plates, some on Sawyer’s flexible sup- 
port, and others on opal glass. I see that he has a number 
of pieces of the so-called double transfer paper in a dish of 
warm water before him. This paper is coated on one side 
with gelatine, to which a little alum or chrome alum has 
been added, and when it is put into warm water the surface 
becomes sticky, but the gelatine does not dissolve. On each 
of these prints, which have been ae on the various 
supports, Mr. Foxlee is placing a sheet of the wet and sticky 
double transfer paper, and after having insured contact by 
means of the squeegee, he puts them aside to dry, and when 
they are dry it will be found that the paper can be — 
strip from the temporary support, carrying the print wit 
it. In order to illustrate this, Mr. Foxlee has provided him- 
self with some transferred prints, already dried, and ready to 
strip from the temporary support. You see that Mr. Foxlee 
is now stripping the prints from zinc plates; he just inserts 
his thumb-nail under one corner, and then aslight pull brings 
the print off. Now he is similarly stripping prints which 
have been developed on collodionized opal glass. Notice 
what a fine enamel-like luster they have. Next, he will sep- 
arate the prints from Sawyer’s flexible support. You see 
how easily they separate, and if you carefully examine the 
flexible support from which a print has been separated, you 
will be able to trace a faint intaglio image of the print, show- 
ing how the image sinks into and is protected by the flexible 


—— 

he single transfer process and tissue making are now 
untrammeled by patent rights; but the double transfer 
method and the manufacture of Sawyer’s flexible support are 
subject to patents held by the Autotype Company, and 
| licenses for the working of double transfer are granted on 
almost nominal terms. 

Mr. Foxlee will now illustrate to you the method of mak- 
ing carbon pictures on ivory and on artist's canvas. He has 
developed pictures on the flexible support, and while they 
are wet he lays them down on the ivory and on the canvas, 
which, by-the-bye, have been previously prepared with a 
thin film of partially insoluble gelatine, and makes contact 
by means of the squeegee. When dry, the flexible support 
can be peeled off, leaving the print on the ivory or on the 
canvas. You see that Mr. Foxlee is now stripping the flexi- 
ble support from some specimens which he has previously 
prepared. Very beautiful transparency pictures can be pro- 
duced by the carbon process; it being merely necessary to 
squeegee the ex and wet tissue on to a piece of collo- 
dionized glass, and after a few minutes to develop in warm 
water. Mr. Foxlee is now developing some, and when they 
- finished I will exhibit them to you hy means of the magic 
antern. 

The process I have described to you is generally known 
as the carbon process, it having arisen out of an earnest 
desire to obtain non-fading photographs; and as carbon 
is the type of a non-fading pigment, it was naturally used 
at first, either in the form ofa lamp-black or of Indian ink. As 
time went on, people wanted other tints, and it was consid- 
ered especially desirable to imitate the purple tint of a gold- 
toned silver print. This was done to perfection by the use 
of a mixture of Jamp-black, indigo, and cochineal lake, but, 
unfortunately, the prints so colored were found to change 
their tint owing to the fading of the cochineal lake. At- 
tempts were soon made to replace the fugitive cochincal 
color by permanent reds, and notably by madder red or aliza- 
rine, but until recently with only partial success, as ordinary 
madder lakes work mischief in the tissue. Mr. Sawyer has, 
however, recently overcome all difficulties with regard to the 
use of alizarine in tissue, and alizarine is now used in all the 
tissue of the Autotype Company, which imitates the ‘‘ pho- 
tographic tone,” or series of tints shown by silver prints. 

e kindness of many eminent carbon printers has enabled 
me to show you a splendid collection of prints to-night. The 
Autotype Company have lent me several hundred of their 
well-known and admirable productions, ranging in dimen- 
sions from four feet high to pin or brooch size. Messrs. 
Braun & Co., of Dornach, have kindly lent me specimens 
which are of the first order, and I want you to especially 
notice the excellence of two untouched portraits kindly lent 
by the Woodburytype Company. 
cent carbon painters we have Mr. Witcombe, of Salisbury, 
who has sent a very fine collection of small prints, but as 
they arrived too late to be displayed, I have placed them on 
the table. You will see over yonder a frame containing 
some prints made by a process due to Sir Thomas Parkyns. 
The carbon prints being covered with a film of colored col- 
lodion, very striking effects are produced, imitating moon- 
light and other effects. 

Mr. Le Neve Foster has lent me a carbon print made t M 
Mr. Pouncy twenty years ago, and if you look at it you wi 
see that in detail and delicacy of gradation it is quite equal 
to the productions of more recent times; and I have here 
some carbon prints which were made by Mr. Foxlee, nearly 
as long ago. I should like you to look at these, as they are 
an illustration of what was done during the infancy of. car- 
bon printing. 

In these lectures I have not attempted to give anything 
like a history of photo-typography; I have not even men- 
tioned many important processes. Had I referred to all, the 
six lectures would have been merely an index to the work 
which has been done. I wish I had been able to give you 
more details of the processes described, but you must bear in 
mind that days rather than hours are required for properly 
demonstrating the simplest photo-mechanical process, and 
real working and practical demonstrations can only be given 
in the quiet of the laboratory, and to a very small number of 
people at a time. 

Before you go, I want you to appreciate the help which 
Mr. Barker and Mr. Debus have afforded me, not only in 
work incidental to the delivery of the lectures, but also in 
the work of preparing materia!s for them. Do not forget 
also the thanks which are due to Mr. Foxlee, for his ira- 
ble demonstration of the carbon process, 


Among the more re- 
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CHEMICAL NOTES. 

WHEN we consider the many points of resemblance exist- 
ing between the members of the halogen group of elements, 
it is not surprising that these elements themselves should be 
prepared by similar processes from their compounds. The 
process in general use consists essentially in treating the 
chlorides, bromides, or iodides of the alkali metals with black 
oxide of manganese (MnO,), and sulphuric acid (H,SO,), and 
heating, when the haloid element is given off in the gaseous 
state, to be condensed in the case of bromine into a liquid, 
and in that of iodine into a solid, or to be collected as a gas, 
or applied directly to the purpose for which it is required, in 
the case of chlorine. 

The chlorine source is the abundant and tolerably pure 
sodium salt, whilst bromine and iodine are prepared—the 
former from the salt obtained by evaporating sea water, 
which contains sodium hromide; and the latter from kelp, 
the ash of seaweeds, which contains more than one alkaline 
iodide. 

Let us try and understand the rationale of this method of 
preparation. 

If we treat sodium chloride, bromide, or iodide, with sul- 
phuric acid alone, we obtain sodium sulphate and hydro- 
chloric, hydrobromic or hydriodic acid, according to the salt 
operated upon. With an iodide dilute sulphuric acid must be 
used, or more complex reactions than the above will follow. 
By this mode the hydrochloric acid of the Pharmacopoeia is 
prepared, and indeed this application of sulphuric acid for 
the production of other acids is a very general one, to which 
we shall allude further on. 

The reaction in the case of hydrochloric acid may be rep- 
resented as follows: 

H,S80, + 2NaCl = Na,SO, + 2HCI. 

If now we can introduce into the mixture of sulphuric 
acid and sodium chloride any substance which will unite 
with the hydrogen, before the latter unites with the chlorine, 
the chlorine must be set free. Oxygen unites readily enough 
with hydrogen, and in those substances which contain a large 
supply of this element loosely combined, we find our sources 
of oxygen for this purpose, 

Among other substances that give oxygen with compara- 
tive readiness, black oxide of manganese (MnO,), bichromate 
of potassium (K.Cr,O,), permanganate of potassium (K,Mn, 
O,) and nitric acid (HNO) take a prominent place; the first of 
these, MnQg, is used in the cases we are now considering, both 
on account of its cheapness and its great efficiency. Adding 
this manganese peroxide then we have the reaction taking 
place as represented below : 


2H,80, + 2NaCl + MnO, = 
Sulphuric Sodium Manganese 
Acid. Chloride. Peroxide. 
MnSO, + 2H,0 + Na,S8O, Cl, 
Manganese Water. Sodium Chlorine. 
Sulphate. Sulphate. 


Here then no hydrochloric aeid is formed, since the hydro- 
gen of the sulphuric acid, before it has united with chlorine, 
has combined with the oxygen of the peroxide to form water 
as indicated in the equation. 

Substituting the symbol [ or Br for Cl in each place where 
the latter occurs in the equation, will give us a representa- 
tion of the reactions occurring in the preparation of iodine 
and bromine. 

We have seen that when the peroxide is omitted the pro 
ducts are sodium sulphate and hydrochloric acid, and from 
these two different reactions, according as it is present or 
absent, we might fairly assume, at any rate, as a probability, 
that if hydrochloric acid and the peroxide be mixed, chlorine 
will be evolved. Upon testing this assumption it is found 
to be correct, and this experiment affords us a ready means 
of preparing the gas for ordinary laboratory purposes, and 
indeed is in some places employed on a very large scale in 
the manufacture of bleaching powder (CaOC},). The whole 
of the chlorine in this case is not given off as it is when salt 
and sulphuric acid are used ; half goes to unite with the 
manganese to form manganese chloride (MnC\l,), according 
to the following equation: 


MnO, + 4HCl = 
Manganese Hydrochloric 
Peroxide. Acid. 
MnCl, + 2H,0 1, 
Manganese Water. Chlorine. 
Chloride. 


As might be expected, other of these ‘“‘ oxidizing agents ” 
similarly cause the elimination of chlorine from hydrochloric 
acid; thus if bichromate of potassium (K,Cr,O,;) be em- 

loyed, we have the chlorides of potassium and chromium 
Seemed. as well as water and chlorine, thus: 


K,€r,0, + 14HCl = 
Bichromate of 
Potassium. 
+ Cr.Ch + 7H,O + 
Potassium Chromium Water. Chlorine. 
Chloride. Chloride. 
If chlorate of potassium be the ‘‘ oxidizer” chosen we 


have: 
KCIO, + 6HCl KCl + 3H,O0 + 38Cl, 


Nitric acid also gives us free chlorine when it is added to 
hydrochloric acid, the element being accompanied by nitrosy! 
chloride (NOCI, chloronitrous gas) and perhaps other oxy 
chlorides of nitrogen. The official dilute nitrohydrochloric 
acid of pharmacy is a solution containing some free chlorine 
together with the other products resulting from such a 


mixture. 
2HNO, + 6HCl = 4H,0 + 2NOCI + 2Cl, 
Nitric Acid. Nitrosyl 
Chloride. 


One or two words as to nomenclature may be of service 
here. In many of the modern chemical text books words 
are found ending in y/, such as nitrosyl, sulphuryl, acetyl, 
phosphoryl, etc. Now, in almost all cases, the substances so 
indicated are derived from acids of almost similar names, 
and their formule may be ascertained by subtracting from 
the formule of the corresponding acids the whole of the basic 
or displaceable hydrogen, together with a number of oxygen 
atoms equal to that of the hydrogen atoms removed. 

Thus: 


H,PO, (Phosphoric Acid) — 3HO PO (Phosphoryl). 


H,S80, (Sulphuric Acid) —2HO = SO, (Sulphury/). 
H,SO, (Sulphurous Acid) — 2HO = SO ‘Sulphurosy)). 
HNO, (Nitric Acid) — HO = NO Nitry)). 
HNO, (Nitrous Acid) — HO = NO (Nitrosy)l). 
Hc,H,0, (Acetic Acid) — HO = C,H,0 (Acety)). 


Other chlorides besides hydrochloric acid will yield chlor- 
ine when treated with nitric acid, and similarly hydriodic 
acid and most other iodides will yield iodine when this re- 
agent is added tothem. This affords a ready mode of sep- 
arating iodine from ‘‘ iodine residues,” or waste liquors of 
laboratory operations which contain this element. 

We have indicated that sulphuric acid is frequently em- 
ployed in chemical operations for the purpose of forming 


other acids; some instances will serve to explain our mean- | 


ing more fully. 

Ordinary chemical “salts” may be looked upon as con- 
taining closely and intimately combined a ‘‘ basylous” and 
an ‘‘acidulous” radical. Thus, sodium chloride (NaCl), so- 
dium acetate (NaC,.F,0,), sodium nitrate (NaNO,), sodium 
sulphate (Na,SO,), contain the “ basylous” radical sodium 
and the hydrochloric, acetic, nitric, or sulphuric ‘‘ acidulous” 
radical respectively. The term ‘‘acidulous” is generally 
understood; thus we speak of the “ acetic radical” or the 
“ nitrie radical.” 

Now these acidulous and basylous radicals are bound to 
each other with varying degrees of tenacity, so to speak; 
thus the bond between the acidnlous radical and hydrogen, 
when the latter is in the basylous position, is always a com- 
paratively feeble one, hence one important characteristic of 


the acids—compounds in which hydrogen is the base—is | 


that of containing easily displaceable hydrogen. 

The salts of the alkali metals are, as a rule, very stable, 
but the bond between these metals and the various acidulous 
radicals differs in strength according to the particular acid- 
ulous radical present in the compound. The sulphuric radi- 
cal may be said to have a greater affinity for these alkali 
metals than any other acidulous radical, and as a conse- 
quence, if any salt, say of sodium, be brought into contact 
with sulphuric acid (it will be remembered that in this latter 
the hydrogen and the sulphuric radical are but feebly united), 
a sulphate of sodium will be formed, and some other acid, 


the nature of which will depend upon the salt of sodium | 


operated upon. 

In the manner we have indicated, hydrochloric acid is pre- 
pared; similarly acetic acid and nitric acid may be formed 
from the acetate and nitrate of sodium respectively, in ac- 
cordance with the equations: 


2NaC.H,O. + H.SO, = Na,SO, + 2HC,H;0, 
Acetate of Sodium. Acetic Acid. 
And— 

2NaNO, + H.SO, — Na,SO, + 2HNO, 


| Sodium Nitrate. Nitric Acid. 


The three acids—nitric, hydrochloric and acetic—are vola- 
tile; they distill over without decomposition, and as sulphate 
of sodium is a fixed salt, this affords a ready means of sep- 
arating the acids from this ‘‘ by-product”; but in two other 
cases, where this method is also em; loyed—+#. ¢., in the 
preparation of tartaric and citric acids—if the sodium 
salts were employed, it would be extremely difficult to 
separate the crystalline sulphate of sodium from the equal- 
ly erystalline acids that would be formed. In order to 
obviate this difficulty, the natural salts—impure citric acid 
and acid tartrate of potassium—are first converted into the 
corresponding calcium salts, and these are treated with sul- 
phuric acid, whereby calcium sulphate, which is insoluble, 
and can therefore be separated by filtration, and the pure 
acids are produced. 

We take this opportunity to impress on the student the 
fact that these various reactions will never be remembered, 
so as to become really useful items of ‘‘ mental furniture,” 
unless the experiments indicated are actually performed— 
and this can, in most cases, be done without elaborate ap- 
paratus—a few reagents and test tubes, some ingenuity and 
patience being all that is required. We shall have some- 
thing further to say about the action of sulphuric acid in our 
next chapter.— Monthly Magazine. 


CHEMICAL NEWS NOTICES. 
Milk of the Cow Tree (Brosimum galactodendron).—M. Bous- 
singault.—One hundred parts of the solids present in this 
milky juice contain— 


Wax and fatty matters......... ee 84°10 
Inverted sugar.... .......... 
Sugar capable of inversion..... 
Gum readily saccharifiable.................. 3°15 
Casein and albumen ... ........... 
Alkaline ash, phosphates. 1°10 
Non-azotized substances not determined. ... 4°25 
100-00 


| The juice in its original state contains 58 per cent of water 
{and 42 of solids. Hence it resembles in its composition 
| cream rather than milk. The fatty matters are easily re- 
solved into fatty acids and glycerine. 


| New Process for the Analysis of Milk.—A. Adam.—The 
operation is executed by means of a very simple apparatus, 
which consists essentially of a glass tube, containing about 
40 c.c., fitted at its upper end with a stopper, swelling out 
at its middle, and drawn out at its lower part, which termi- 
nates in a glass cock. Into this apparatus are introduced, 
tirst, 10 c.c. of alcohol at 75°, containing 1-200 of its volume 
of caustic soda; secondly, 10 c.c. of milk, which, if not 
neutral, must be neutralized (and in this latter case the in- 
crease of bulk due to the presence of soda must be noted); 
thirdly, 12 c.c. of pure ether. The alcohol, ether, and soda 
may also be mixed in the proportions indicated before bein 
used. The tube is steppered, the contents carefully mixec 
up, and allowed to stand for five minutes. Almost in- 
stantaneously there are formed two distinct strata, an upper 
limpid layer containing all the butter, and a lower opalescent 
layer containing all the lactose and the casein. The lower 
layer is run off to about 1 centimeter. The whole is then 
shaken up again and let settle once more for a few minutes 
in order to reunite to the principal portion the small quantity 
of caseous Solution which collects at the base of the ap- 
paratus. The buttery solution is then run into a tared porce- 
lain capsule. The tube is rinsed out with a little ether to 
collect all the fatty matter, the ether is evaporated, and the 
capsule is weighed. The difference gives the weight of 
the bu.ter augmented by 0°01 grm., due to a little lacto- 
caseous matter entangled among the fat. If the residue is 
redissolved in ether, which is poured into another tared cap- 
sule and evaporated, the foreign matter remains adhering to 
the first capsule, and the real weight of the butter is found 
at once. 
| To effect the separation and determination of the milk- 
sugar and the casein, the liquid first drawn off from the tube 


is made up with distilled water to 100 c.c., and 10 drops of 
acetic acid are added. The casein immediately separates in 
curled flocks, like the nitrate of silver. It is allowed to 
stand for five minutes, and poured upon a very dry filter, 
which is covered after every addition to prevent concentra- 
tion. In this manner from 94 to 96 per cent. is collected of 
|a limpid liquid containing merely the salts of the milk, the 
jacetate of soda, and the lactose, which is determined by 
means of Fehling’s cupro-potassic solution. If a known 
| volume is evaporated to dryness the weight of the milk-sugar 
may also be found by two weighings, one before and one 
after incineration, taking care to deduct from the weight 
obtained that of the acetic acid attached to the soda. 

The casein is twice or thrice washed with distilled water, 
and the filter containing it is strongly pressed between folds 
of blotting paper, so as to flatten the substance as much as 
possible. A few minutes suffice to dry it. The difference 
between the weight of the filter before and after the opera- 

| tion gives that of the casein. Or it may be easily detached 
from the filter before desiccation, and after a few minutes 
in the drying stove may be weighed. All these operations 
are easily executed in an hour and a half, and if, on com- 
mencing the process, 10 ¢.c. of milk mixed with 2 drops of 
acetic acid are set to evaporate, we may find in addition the 
weight of the dry residue, of the water, and of the ash. 


On Fluoranthen: a New Hydrocarbon in Coal Tar.—R. 
Fittig and F. Gebhard.—Fluoranthen, C,,H)o, is sparingly 
soluble in alcohol in the cold, but readily with the aid of 
heat, as also in ether, sulphide of carbon, and glacial acetic 
acid. From a concentrated alcoholic solution it crystallizes 
in long, thin needles, but from dilute solutions in large, 
shining, colorless tables. Its melting point is constant at 
109°. It stands between phenanthren (anthracen) and pyren, 
and probably bears the same relation to fluoren as does 
phenanthren to diphenyl. 


Separation of Antimony and Arsenic.—R. Bunsen.—The 
)} author points out as a source of error in the determinations 
of arsenic that the ammonio-arseniate of magnesia retains its 
crystalline water a little below 100°, to the extent almost of 
an atom, but gives it up at temperatures between 102° and 
105°. If this compound is to be used as a means of separa- 
tion it is preferabiy dissolved upon the filter in nitric acid, 
and the solution, after evaporation to dryness in a platinum 
crucible, is converted by heat into bibasic arseniate of mag- 
nesia, and weighed as such. Still all such determinations 
of arsenic cannot lay claim to an even moderately satisfac- 
tory degree of accuracy, since the ammonio-arseniate of 
magnesia, like the sulphate of baryta, obstinately retains 
salts from the precipitating liquids, and a prolonged washing 
with ammonia is impracticable, since 30 c.c. of the latter 
dissolve about 1 milligramme of the precipitate. Many of 
the determinations of antimony as hypo-antimonic acid are 
also inaccurate. 

The temperature at which antimonic acid passes into hypo- 
antimonic acid borders very closely upon that at which the 
latter begins to be resolved into oxygen and antimonious acid. 
| The author, therefore, rejects these methods of determina- 

tion, as well as the processes for the separation of arsenic 
and antimony hitherto in use, and proposes the following: 
The sulphides of arsenic and antimony, while still moist, 
are dissolved upon the filter in an excess of solution of 
»otassa, Which must have been purified by means of alcohol. 
| The solution, together with the concentrated washings, is 
introduced into a porcelain crucible, holding about 150 c.c., 
}and a rapid current of chlorine is introduced into the liquid 
through a hole in the watch-glass, which serves as a cover 
till all the alkali is neutralized. The crucible, still covered 
with the watch-glass, is heated in the water bath, and con- 
centrated hydrochloric acid in great excess is dropped in 
by means of a pipette. 

The liquid is evaporated down to half its bulk, the loss is 
again made up with an equal volume of concentrated hydro- 
| chloric acid, and the liquid is again concentrated down to 
| the half or the third, in order to expel all free chlorine. It 
|ean now be diluted to a perfectly limpid solution by the 

addition of very weak hydrochloric acid, without tartaric 
| acid, which interferes with the separation. To this solution 
| there are now added for every decigramme of antimonic acid 
probably present about 100 c.c. of a recently prepared and 
| saturated solution of sulphureted hydrogen, when penta-sul- 
phide of antimony is precipitated immediately or after a short 
time, according to its larger or smaller proportion. As soon 
as this precipitate has separated itself the excess of sul- 
| phureted hydrogen is immediately removed from the solu- 
tion by forcing through it a violent current of air, filtered 
through cotton wool. This is easily effected by means of 
the blast of a glass-blowing table. 

To prevent loss by spurting the beaker must be kept cov- 
|ered with a perforated watch-glass, the air pipe entering 
| through its aperture. In about 1% to 20 minutes the air is 
| expelled, and the liquid becomes inodorous. The precipitate 

is then thrown upon a weighed filter and washed with the filter 
pump, the filter being filled in succession eight or ten times 
| with water, twice with alcohol, four times with sulphide of 
| carbon, and finally three times with alcohol. The precipi 
tate is dried at 110° in the salt bath, at which temperature it 
| remains for any length of time perfectly constant in weight. 

The washings even in not very experienced hands do not 
require more than an hour. The filtrate which contains the 
arsenic as arsenic acid does not retain the least trace of anti- 
mony. The antimonial precipitate may in certain cases 
retain quite insignificant traces of arsenic. But if, after 
washing with water, it is redissolved in hydrate of potassa, 
and the process of separation repeated, the antimony is ob- 
tained free from any trace of arsenic. The determination 
of arsenic in the filtrate and ep is no less simple. The 
collected liquid, after the addition of a few drops of chlorine, 
is heated on the water bath and treated with a prolonged 
current of sulphureted hydrogen, both while hot and during 
cooling. The precipitate is showed to settle for a day, at a 
gentle heat, and is then placed upon a weighed filter. If 
care has been taken to leave a sufficient excess of sulphureted 
hydrogen in the liquid during its heating and cooling, the 
resultant precipitate consists of a little sulphur and arsenic 
Ss without the least admixture of trisulphide. 

efore weighing it is treated exactly like the antimonial pre- 
cipitate. Its composition and weight are constant after dry- 
ing at 110°. 


| AccorpiNe to Bdttger, an aqueous solution of xantho- 
| genate of potassa is an exceedingly sensitive test for salts of 
nickel. An intense yellow coloration—or with larger quan- 
tities a yellow precipitate—is produced, which does not dis- 
appear on the addition of a few drops of ammonia. Salts 


of copper yield the same coloration or precipitate with the 
same reagent, but the color immediately disappears on the 
addition of ammonia, 


| 
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CHEMICAL ACTION. 
BOILING OF SOLIDS. 


If he took a little solid carbonic acid it would be easy to 
show that it was a substance that at the temperature of the 
air was continually boiling. It was actually in a state of ebul- 
lition. He would use snow to make a block of ice, and no 
doubt he would succeed in getting a block of it. There | 
would be a mass of fixed air in the form of ice, and he would | 
be able to show that if the ice was put in a fluid that did not | 
solidify, it would actually be in a condition of continual 
ebullition, although the temperature was considerably below | 
that of the Arctic regions. The solid may boil just as much | 
as the fluid. 

The lecturer then, by a beautiful and highly successful ex- | 
periment, produced carbonic acid snow, and by increased | 
pressure produced a block of ice. He explained that the} 
density of the solid in the form of ice was about one and a 
balf time that of water. When it was placed in liquid it 
readily sank, and was continually giving off gas, and this he | 
proved by placing it in ether. | 


CURIOUS EXPERIMENT WITH PALLADIUM. 


Dr. Dewar exhibited another experiment, in order to prove | 
that a body that was eminently unstable existed at the tem- 
perature of a red heat where that body would be ordinarily 
regarded as a body non-existent. For this purpose he placed | 
a strip of palladium in a hydrogen flame. The palladium. 
was observed to be vibrating, and that was due to the in-| 
equality of temperature forcing the hydrogen temporarily in | 
and temporarily out, and proving the temporary existence of 
a body of great instability at high temperatures. 

The inference from this investigation was to show that 
the generalizations of the greatest importance were those | 
that were the work of an enormous number of minds. In| 
order to reach this analysis of chemical stability they had | 
included the work of many years of the ablest experimenters. | 
The results of a century of experiments were really to go 
back to the philosophy of Black—to study the action of heat | 
on bodies and mixtures, and to examine the analogy of 
chemical bodies with those subjects with parallel relations— 
namely, vapors; and in that way they were enabled to ap- 
ply all the great discoveries of investigators in thermo- | 
dynamics to the stability of chemical compounds. | 


FORMATION OF NEW BODIES. 


They continually heard of discoveries by astronomers with 
reference to the condition of the solar atmosphere. Think 
for one moment what this investigation showed them with 
reference to the solar atmosphere. It told them the efficac 
of sudden explosions on an atmosphere heated to an exceed- 
ingly high temperature. The result was hundreds of bodies 
were formed for the first time, and hundreds of bodies were | 
decomposed, forming an enormous number of new ones out | 
of the sphere of its enormous jet, simply from the varia- | 
tion in the pressure. No doubt they would have a proof 
of the application of these principles by the discovery 
shortly that there were certain lines in the solar spectrum 
suddenly produced, and as suddenly disappearing, that 
were due, not to elementary bodies, but to the formation 
of temporary compounds. This subject was one of the 
greatest generality, and enabled them to feet that all the sud- 
den and brilliant discoveries of which they had so many 
lately, were not to lay hold of them to the exclusion of con- 
sidering the enormous value of the researches of the labori- 
ous investigator. 


[New Remepres.]} 
EXPLOSIVE BODIES AND MIXTURES.* 
By Rice. 


A NUMBER of serious accidents which have lately occurred 
in chemical and pharmaceutical establishments, as well as | 
an interesting discussion on this subject, at a late meeting of | 
the Literary and Scientific Society of the German Apotheca- | 
ries of New York, have convinced me that it would be 
doing good service to the profession, particularly to the | 
younger members thereof, to gather together as complete an 
account of dangerously-explosive bodies and mixtures as | 
the literature of the past, my own experience, and that of my 
friends might furnish. In doing this, I do not pretend to 
have reached completeness; indeed, quite a number of ex- 
plosive substances have intentionally been left out, as some of 
these are quite difficult of preparation, and therefore not 
likely to be under the hands of any but accomplished chem- | 
ists, while others are of doubtful or unknown composition, 
or only rarely met with. 

I shall first give a list of chemical bodies, simple and com- | 
pound, which are explosive under certain conditions, and 
afterward give a selection of explosive mixtures, such as 
they sometimes are ordered in prescriptions. It will, how- | 
ever, be found advisable to place at the head of the list such 
substances a3 are spontaneously inflammable, although not 
directly explosive. 


I.—SPONTANEOUSLY INFLAMMABLE BODIES. 


Solid: Phosphorus, P,. 

Phosphorus cyanide. P(CN)s. 

Potassium nitride, K,N. 

Iaquid: Phosphorus tetrahydride, P, Hy. 

Compounds of methyl and ethyl, with aluminum, zinc, 
boron, arsenic, antimony, etc., as, Zn(CHs)s, zinc-methy]; 
B(C;Hs)s, borethyl ; SbiC;H;)s, stibethyl; As(CH3), 
arsen-dimethyl] or kakodyl, ete. 

Phosphorus subsulphide, P,S. 

Gaseous: Silicic hydride, SiH,. 
Boron methide (bor-methy]), B(CHs)s. 


II.—SPONTANEOUSLY EXPLOSIVE BODIES. 


Liquid: Perchloric acid, HC10,. 
Nitrogen chloride, 
Cyanic acid, CHNO (sometimes). 
III.—BODIES WHICH EXPLODE ON HEATING. 
Solid: Atmmonium nitrate, when sudden! 
heated.+ 
Platinous oxalate, PtC,Hy. 
oxalate. 
Ammonio-mereuric oxalate (decomposes wi issi 
a ( ith a hissing 
Mercurous oxalate, Hg.C,0,. 


| 
*I am indebted to Prof, Chas. Froebel, of the Colle: | 

of Pharmacy, to | 

Paul Balluff, P. F. Lehibach, G. Pfingsten, Dr Mettenheimer, of 
athe ork, and Dr. Weber, of San Francisco, for contributions to this | 


* According to Noirbin and Ohlson, of Stockholm. J 


Dimercurammonic hydrate, violently. 

Dimercurammonic oxide, violently. 

Trimercur-diamine (mercury nitride), violently. 

Ammonium-trichromate, above 120° C. 

Urea nitrate, CH,N,O,HNO,, detonates when suddenly 
heated. 

Tetrethylammonium dichromate (C,H 

Silico-hydric sulphide, Si,H,Os. 

Most organic nitro-substitution compounds, containing the 
group NO,, when suddenly heated or heated under 
pressure. 

Trinitraniline. 

Phenylamines, containing nitro-group or bromine. 

Picrie acid, C.H,(NO,.);0, explodes when quickly heated 
in retort. 

Picrates explode when strongly heated, especially in closed 
vessels. —The force of picrates is about four times that 
of gunpowder. Forty pounds exploded in Berlin a num- 
ber of years ago, destroying the whole factory. At 
Paris the laboratory of Fontaine was destroyed by the 
explosion of fifty-six pounds. 

Hypophosphites.—In ‘Trommsdorft ’s laboratory, a solu- 
tion, containing about two pounds of a hypophosphite, 
while being evaporated to dryness on a sand bath, ex- 
ploded, killing a boy who stirred it. Dr. L. C. Marquart 
found that even the heat of a water bath was too high, 
having also experienced an explosion in his factory. 
The same happened to Mr. C. Frederking, of Riga, in 
1859. The fact that accidents with hypophosphites are 
not more numerous is by some ascribed to the general 
impurity of the salt, as the manufacturer but rarely 
risks to carry the process to an end. The causes of the 
explosion, according to Mr. Gerauld Janssen, are: 1, the 
action of heat and oxygen of air on phosphureted hydro- 
ren (PH;); 2, the production of biphosphureted hydrogen 
(P,H); and 3, the formation of a peculiar and very ex- 
plosive compound, which he calls triphosphureted bihy- 
dride (P;H,), crystallizing in hexagonal prisms. On 
heating this, it decomposes into phosphorus and phos- 
phorus tetrahydride (P,H,), which takes fire spontaneous- 
ly. Alcohol prevents these explosions. 

Argentic chlorite, AgClO,, explodes at 105° C. 

The silver salts of fumaric, mellitic, maleic, chelidonic, 
oxygummic, oxybenzoic, trichloracetic (violently, even 
when heated only on paper), and chloracetic acids. 

Argentic oxalate, Ag,C,O,, detonates when strongly heated. 

Argentic citrate, AgsC,H,O,, deflagrates when strongly 
heated. 

Ammonium periodate, NH,10,,2H,0. 

Ammonium iodate, NH,IO;, decomposes at 150° C., with 
a hissing noise. 

Plumbo-triethyl cyanide. 

Graphitic acid, C.H,Os. 

Chrysammic acid, C,,H,N,O,, and its salts, detonate vio- 
lently on dry distillation. 

Benzoic and cuminic peroxides. 

Tellur-methyl (and etby]) nitrates. 

Oxypicric acid and oxypicrates. 

Furfurine perchlorate, C,;H,.NsOs, HCI1O,. 

Acetamide nitrate, 

Mercurethy] nitrate 

Isopurpurates and fulmipurates. 

Chlorates explode when heated in presence of combustible 
bodies. 

Solid or liquid: Nitroform or trinitro-methane, CH(NQ,)s. 
Liquid: Acetic dioxide (peroxide), 
utyric peroxide (C,H,;O),Ox. 

Valeric peroxide (C;H,O),Ox.. 

Ethyl nitrate, C,H;NO,: the vapor heated above the boil- 
ing point, 85° C., detonates violently when ignited. 

Methy! nitrate, CH,NO,: its vapor explodes with ex- 
cessive violence when heated to about 150° C. A whole 
factory near Riibeland, in the Hartz Mountains (Ger- 


many), was blown to atoms on June 25th, 1872, at which | 


occasion the promising young English chemist, Ern. 
Theopbron Chapman, and a number of workmen lost 
their lives. Among other accidents which happened 
with this substance, that occurring at St. Denis deserves 
mention, which also cost several lives, and where several 
thousand pounds of this substance had been allowed to 
accumulate. 
Permanganic acid, H,Mn,O3. 


Liquid or gaseous: Chiorine trioxide, Cl,03. 
Chlorine tetroxide, Cl,0,, violently. 


Gaseous: Chlorine monoxide, (1,0. 
IV.—BODIES WHICH EXPLODE ON PERCUSSION. 


ae oxalate, HgC,0,: detonates violently on merely 

rubbing. 

Aceto-hypo-iodous oxide, C,H;IO,; detonates also spon- 
taneously. 

Xyloidin (explosive starch), C,H,(NO,.)Os.. 

Pyroxylin (gun-cotton), or 
Oys, or 

Potassium carboxide, C,K,O.. 

Phenylamine, containing nitro-group, iodine, bromine, etc. 

Plumbic oxypicrate (basic) explodes on mere pressure. 

Ammonium aurate (fulminating gold). 

Nitrogen sulphide, NS. 

Fulminates.—These are particularly dangerous. Even the 
removal of a stopper from bottles containing fulminat- 

ing mercury has led te fatal accidents; for instance, 

that of Mr. Perry, of La Crosse, Wisconsin, on Octo- 

ber 2ist, 1864. A serious accident occurred at Small 

Heath, Birmingham, on May 14th, 1876, by a person 

stepping on a piece of earthenware, which had formerly 


been part of an apparatus for making fulminating mer- | 


cury. 
Nitrogen iodide (various composition).—This is generated 
by bringing together ammonia and iodine, or by adding 
iodide of ammonium to chloride of lime, previously 
neutralized with acetic acid. Even the vapor of am- 
monia on coming in contact with iodine may produce it. 
This may account for the accident which happened to 
Mr. F. J. Trauten on July 27th, 1870, who, having 
filtered a strong solution of iodine in iodide of potassium, 


left the filter to dry in the funnel till morning, when, on | 


taking it out, the paper and funnel shattered to atoms, 
covering the walls and his body with stains of iodine. 
Many organic nitro-substitution compounds, 


Liquid: Ethyl! perchlorate (C,H,)C1O,. 
Nitroglycerin, 
Nitrogen bromide explodes by percussion and on con- 
tact. 
Nitrogen chloride, produced by passing chlorine into a 
saturated solution of ammonium chloride, explodes by 
percussion, by contact, and spuntaneously. 


All azo-phenylamine derivatives explode on rubbing, heat- 
ing, percussion, etc. 


V.—EXPLOSIONS DURING CHEMICAL MANIPULATIONS, 


Among the many accidents which have occurred under 
this head, I will mention the following: 


Hydrocyanie Acid.—During the preparation of this acid 
from mercuric cyanide and hydrochloric acid the process 
was on one occasion stopped before all the HCy had come 
over. The remainder was added to the next operation, when 
minute pearly crystals made their appearance, rendering the 
liquid opalescent. Soon there occurred a tremendous ex- 
plosion, which did much damage. The substance formed 
was suspected to be a fulminate iii. 


Oil of Bitter Almonds.—A serious accident occurred in this 
city a few years ago by the explosion of a flask in which oil 
of bitter almonds was being distilled, and to which silver 
nitrate had been added, to remove hydrocyanic acid. The 
explosion was, no doubt, due to the sudden reduction of 
the silver and the liberation of oxygen and nitrous acid. 


Potassium Cyanide.—A chemist had prepared this by 
Liebig’s process; but as the lower layer of it was bluish- 
gray, and showed signs of containing metallic iron, he at- 
tempted to purify a small portion by again fusing. A vio- 
lent explosion shattered the crucible to atoms, 


Potassium Ferricyanide.—During its preparation, by pass- 
ing chlorine into pot. ferrocyanide solution, on one occasion 
the tub containing the latter exploded with tremendous 
violence. It was supposed that some ammonium chloride 
had been present, abd that chloride of nitrogen had been 
formed. 


Preparation of Oxygen.—The admixture of organic or 
otherwise combustible substances to potassium chlorate has 
been the cause of a great number of very severe accidents 
and of the loss of many lives. The utmost care should be 
exercised to insure the absence of any organie or combustible 
substance; even the closure of the tubulure of a retort by a 
cork has led to accidents. On several occasions black sul- 
phuret of antimony has been used by mistake for manganese 
dioxide, for the preparation of oxygen in conjunction with 

tassium chlorate, a mistake which has caused several 
deaths, 


Preparation of Hydrogen.—Equally numerous are the acci- 
dents which have occurred from careless manipulation 
during the preparation of hydrogen. Hydrogen, .like all 
other combustible gases, when mixed with air or oxygen in 
about the proportion to form a definite final end-product, 
| which in the case of hydrogen is water, forms an explosive 
/mixture which only needs the approach of a light to set it 
‘off. In former times the explosion of bags, gasholders, and 
cylinders of hydrogen was a good deal more frequent than 
now, since superior apparatus has done away with most of 
the danger in handling calcium-lights, the oxy-hydrogen 
blowpipe, etc. Nevertheless accidents still often occur; the 
premature ignition of a jet of hydrogen or arseniureted, 
antimoniureted, etc., hydrogen (from Marsh’s apparatus) in 
laboratories is one of the most common occurrences, A 
most serious accident of this kind lately befell the accom- 
plished assistant of one of our best chemists in this city, 
crippling him for life and almost killing him. 


Potassium Nitrate, and, in fact, all nitrates, should not be 
heated to high temperatures with organic substances. 
Whenever this is to be done the mixture should, as a rule, 
either be deflagrated in small portions or only a small quan- 
tity of the organic substance should be added at a time. 

If potassium nitrate (100 parts) be mixed with sodium 
| acetate (50-100 parts), each being previously fused, and then 
both melted together, the mixture will explode with great 
violence between 300° and 350° C. The same thing happens 
with sodium nitrate and potassium acetate. 


Purple of Cassius.—A small quantity of this had been 
freshly made in Trommsdorft’s laboratory and placed near 
the parlor stove to dry, where it probably absorbed some am- 
monia. After bottling the dry powder, and while inserting 
the stopper, it exploded. Some fulminating gold had prob 
ably been formed. 


Phosphorus, —— Acid, ete.—During the preparation 
of phosphoric acid from phosphorus, by means of nitric 
acid, or of nitric acid combined with iodine or bromine 
(Markoe’s process), explosions are liable to take place if the 
reaction is allowed to become too violent. Under all cir- 
cumstances the greatest care should be exercised, not only 
in handling and storing phosphorus, but especially in treat- 
ing it with chemicals. 

Todine.—Prof. Schneider, of Vienna, in 1872 attempted to 
prepare hypo-iodites, iodites, and bypo-iodates, by treating 
mercury oxy-iodide with a solution of iodine in potassium 

iodide. After a few weeks the mixture was covered with a 

| crystalline crust, which, on being broken with a glass rod, 
violently exploded. Cause unknown. Iodine and white 
| precipitate (hydrarg. ammonio-chlor.), if brought together 
in a solid state and alcohol be poured over them, produce a 
violent explosion. 

Colored Fires.—The preparation of these is attended with 

much danger, as they generally contain potassium chlorate 

| or nitrate and various easily combustible materials. When 
making them, never powder any of the ingredients together, 
but each one singly; mix them without friction in small 
quantities, and do not keep them on hand in bulk. A num- 
ber of instances are on record when a stock of colored fires 
exploded spontaneously without any apparent cause. I am 
informed that the following formula for ‘‘Green Fire” has 
several times furnished a spontaneously explosive product: 
| Barium nitrate 80, sulphur 6, antimon. sulph. aur. 2, potass. 
| chlorate 40, charcoal 1 part. Preparations of ‘‘ Red Fire,” 
| containing charcoal and antimony, have also been known to 
explode spontaneously. Powdered iron is used in some 
| formule. 1 would warn never to use reduced tron, as this 
| may cause an explosion. 

Ferrie Nitrate has sometimes exploded on being evaporated 
|to dryness: probably owing to some ammonium nitrate 
| present. 

Sodium or Potassium, when brought in contact with water, 
decomposes it; in presence of the latter the hydrogen takes 
| fire; in presence of the former, only when the water is 
| warm, or the quantity of sodium is large. But in this case 
|a portion of the sodium is liable to be thrown about by the 

sudden explosion of hydrogen, and do serious damage. 

Zinc-dust, that is, commercial powdered zinc, which is 

used as a reducing agent in many. important technical and 

| chemical operations, may be the cause of explosions, when 
\it is exposed to dampness, because it readily decomposes 
water, and may produce an explosive gaseous mixture. 
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Inflammable liquids bave often been the cause of ex-| 


plosions. It will be sufficient to allude to them here. 

It cannot be my province to include in this account such 
accidents as have occurred by the explosion of flour and 
starch manufactories, yeast barrels, gunpowder, obstructed 
stills, ete. ; the causes of these are well enough under- 
stood, and mostly depend upon the peculiar properties of 
the bodies above mentioned. 


VI.—-EXPLOSIVE PRESCRIPTIONS. 


The following list probably contains most of the sub- 
stances which have been found to produce explosive mixtures 
or prescriptions, A number of other substances, however, 
suggest themselves, partaking of the properties of some of 
those mentioned below, which may be supposed to have | 
equally dangerous characteristics. 


a. Potassium Chlorate, and all other chlorates, should never 
be prescribed in powder, mixed with organic or inorganic 
combustible or oxidizable bodies. If they are to be used in 
powder, prescribe them alone; if desired in combination, | 
give them in solution with the others. 

The following, for instance, are dangerous, and have | 
caused serious accidents: 


1. Potass. chlor. 
Pulv. Galle, 
or Acid. Tannic. 


Ft. pulvis: to be made into a gargle. Always dispense 
the powders separately, or make the gargle yourself. 


2. Potass. chlorat. 
P. Catechu. 


To be used as a dentifrice; should never be dispensed. 


8. Potass. chlorat. 
Sodii (or Calcii) hypophosphit. 
Aque. 


The two salts must not be rubbed, or an explosion will re- | 
sult ¢, a should be dissolved separately in water, and | 
mixed. 


4. Potass. chlorat. 
Acid. Tannic. | 
Glycerine. 
Aque. 


This should pay mye by dissolving the tannic acid in 
the glycerine, and the pot. chlor. in the water, and then 
mixing. Do not attempt to rub the pot. chlor., tannin, and 
a portion of glycerine together. 


5. Potass. chlorat........ ss. Fi. and 
Tr. Ferri chlor........ Es. 3 ij. other 
ss. iij. proportions, 


Liable to produce an explosive mixture, especially when 
warmed. 
M. Takes fire even on gentle trituration, with a crackling | 
noise. | 
7. The following prescription, although carefully mixed, 
exploded: 


gr. iij. 


M. Ft. pulvis. Dentur tales doses No. x. 
b. Potassium Permanganate. 


This should never be brought into contact with any 
readily oxidizable and combustible substance. One of the | 
most common mistakes is to bring it together with glycerine. 
This generally produces an explosion. For instance: 


8. Potass. permang 


Nevertheless they may be combined, but the resulting 
product will not possess the energetic oxidizing action of the 
permanganate, because it has a all its power in 
oxidizing the glycerine. According to Mr. Amend, the 
glycerine may be very slowly added and in small portions at 
a time, when it will cause flashes to rise from the mixture, 
and the latter finally turns black. Our advice is, never to 
put it =p. but to inform the physician of the difficulty. A 
certain Dr. Werner, in 1868, published a bogus process, evi- 
dently studied out on paper, for making potassium per- 
manganate, in which glycerine was to be used as a solvent; 
and, in fact, the pulp was to be heated to redness in a cruci- 


ble!!' Dr. Hager exposed the fraud before it caused any 
accidents. 
9. Potass. permang....... eecetisensnee 10 parts. 
Alcoholis .. ..... 


This may be dispensed by adding the permanganate slowly 
to the alcohol and water previously mixed, and by dispensing 


it in an open or very loosely stoppered vial. Ina cl 
vial it will almost always explode. 


M. Fiant pil. 36. 


The ingredients took fire during mixing. On being again 
prepared, 45 grs. of talc were added to the mixture, whic 
prevented reaction. 


Chromic Acid. 


This is another agent which readily parts with its oxygen. 
Hence the following prescription, for instance, is danger- 
ously explosive: 


(say 10 grs.) 

But even in this case quiet combination may be effected, 
according to Dr. Mascarel, by adding the latter to the acid 
drop by drop, and rubbing very slowly. The product, how- | 
ever, will not be what the physician intended; hence you 
should not put it up. 


12. Potass. Bichrom. 
Spts. ther. Nit. 


This is said to have been prescribed, and produced an 
explosive mixture. 

e have lately been informed that the well-known 
Battery-liquid, prepared from potassium bichromate and sul- 
phuric acid, has in several instances caused an explosion and 
destruction of the battery. 


| play is unexpectedly unimportant. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 146, 
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d. Oleum Terebinthina and other volatile hydrocarbons are 
liable to ignite and to explode by coming in contact with 
certain powerful reagents. 


18. Ol. Terebinth. 
Acid. Sulphur. 


This has on several occasions been the cause of violent 
explosions and serious accidents. The addition of sulphuric 


‘acid to oil of turpentine, which must be done with the 


utmost care, produces terebene. Several lotions and mix- 
tures, formerly much used, contain both of the above 
ingredients. he bottle should, if at all warm, be immersed 
in cold water. 

14. Nitric acid also may cause explosions with oil of 
turpentine. 

15. Iodine acts energetically upon it, producing substitu- 


| tion products and liberating hydrogen, which may take fire 


through the violence of the reaction. 
16. Ol. Succini, 
Acid. Nitric, 
has also been known to explode. 
lodine. 
The following prescription is said to have exploded, owin 
to the formation of nitrogen iodide, there being a good dea 
of ammonia in the Lin. Camph. Co. : 


Linim. Camph. Co., 
M. F. linimentum pectori infricandum. 

AQU®. aliquot guttas. 


The first two, mixed and moistened with a few drops of 
water, begin to react upon each other with faint explosive 
snaps. 

S. Miscellaneous mixtures. 


Morphiw Muriat............ OR EL 


Make 24 pills and silver them. 

This prescription was furnished to a lady at Notting Hill, 
England, who put the box into her bosom, where it exploded 
three-quarters of an hour afterward, severely injuring her 
and setting fire to her dress. 

Oxide and nitrate of silver, when made into pills with 
saccharine or other reducing agents, do not usually explode 
with violence, but cause the pills to swell up rapidly and 
to fall to pieces. 

20. Acidi Nitrici, 
Acidi Muriat,, 
prescribed by a New York physician, exploded after about 
two hotrs, as might have been expected. 


21. Acidi Nitromuriat.,............ BE 
ss. 
Exploded and did serious injury. 
22. Potassii Sulphidi........ 3 ij. 
Solve et adde 


After standing for some time it burst the bottle. 
28. Sodii Biborat., 


iss. 


After standing for some time it gives off gas, which will 
burst the bottle holding the mixture if tightly corked. 

24. Chloride of lime and glycerine or chloride of lime 
and honey also produce the evolution of gases which are 


apt to fracture tightly corked bottles. 


25. In general, those mixtures in which a gas is given off 
should not be bottled until the evolution of gas is over, un- 
less it is especially desired to confine the gas together with 
the liquid, in which case the necessary precautions must be 
taken. 


CHEMICAL NOTES. 


Chemical Industry at the Paris Exhibition.—Dr. C. Deite. 
—The author complains of the admission of many small ar- 
ticles, which must certainly rank as chemical products, but 
which mark no advance in science, especially inks, blacking 
and varnishes. In the French department there are about 
twenty exhibitors of blacking. Dr. Deite rejoices that the 
German Government refused to take part in the Exhibition, 
as a contrary conduct on their part would merely have 
tended tn majorem gloriam of France. Next to the French 
department the English is the most important in point of 


| space, and as it—thanks to the political constellations—en- 
| joys relatively the largest space for all objects exhibited, it is 


the easiest to overlook. Nowhere do chemical preparations 
present themselves to the eye of the beholder with such ele- 
gance as in the English department. ‘‘The American dis- 
This agrees ill with the 
prophecies so often uttered by the enthusiasts of protective 
duties, that the chemical industry of America would soon 
prove a serious competitor for us in Europe.” 


Preparation of Tungstie Acid.—Dr. G. Thenius.—The 


author takes 50 parts of finely pulverized wolframite, and | 
digests it in a flask upon the sand-bath with 2 parts of pure | 


concentrated hydrochloric acid and one part of pure concen- 
trated nitric acid, shaking it from time to time. It is then 
diluted with an equal quantity of distilled water and filtered, 
and the residue once more digested with aqua regia. It is 
filtered again, the residue washed upon the filter with dis- 
tilled water, and digested with ammonia until the tungstic 
acid is completely dissolved. The whole is then thrown 


| upon a filter, upon which a mixture of silicic and niobic acids 


remains. The filtrate after standing for twenty-four hours 
deposits a yellowish white precipitate. This is removed by 
filtration, and the filtrate evaporated to crystallization. The 
crystals of ammonium tungstate thus obtained are heated in 
a flat porcelain capsule till the ammonia is expelled. The 


| yield from 50 parts of the mineral proved to be 21 parts of | 


tungstic acid. 


| tiously heated beyond its melting point in small quantities; 
| it sublimes in long, pale yellow, plumose laming, with a 
| greenish luster. If re-crystallized from its pure yellow solu- 
| tion in alcohol the crystals melt at 108°5°. From a small 
quantity of benzol picramid crystallizes in long sharply 
pointed needles, but if the concentrated solution is left to 
itself for some time or allowed to evaporate spontaneously 
there are formed broad, transparent, pale yellow prisms, 
which, if taken out of the liquid and laid upon blotting- 
paper, effloresce in a few minutes and crumble down to a 
yellow powder. Analysis shows that there is here formation 
of a double compound, analogous to benzol-picric acid. 
Picramid combines also with toluol, forming brownish trans- 
parent needles, analogous in composition to the former 
compound, and consisting therefore of equal molecules of 
picramid and toluol. Picramid-anilin forms thick, black, 
shining, well-developed prisms, or very long needles with a 
deep purple reflection. If powdered the color is a blood 
| red. The author has also examined picramid-paratoluydin. 


Reduction of Ellagie Acid by Zine Powder.—L. Barth and 
|G. Goldschmiedt.—Rembold had previously distilled ellagic 
acid with zinc powder, and obtained a hydrocarbon, which 
he named ellagen, and to which he ascribed the formula 
C,,H\.. The authors have ascertained that it 1s identical 
with Berthelot’s ‘‘fluoren,” and have obtained and examined 
certain of its derivatives. 


Decomposition Produets of a Gum Ammonia from Morocco 
| obtained by the Action of Melting Potassa.—Guido Gold- 
schmiedt.—The gum-resin in question is obtained from an 
| umbelliferous plant (Ferula tingitana ?), From its decompo- 
| sition the authors obtained resorcin and a substance taking a 
| splendid red coloration with ferric chloride, and probably 
identical with the compound obtained by Hlesiwetz and 
Barth on oxidizing benzoin and gamboge with caustic 
potassa. 


| Bixrin.—C. Etti.—The author obtains bixin as follows: 15 - 


| kilo of commercial annatto freed from leaves are digested in 
}the water bath with 2°5 kilos alcohol at 80 per cent. to 
| which 150 grms. soda-ash_ must be added, the temperature 
| being maintained at 80°. The mass takes a brown color, and 
| is rapidly filtered while hot; the residue pressed between 
| heated plates and again extracted with 1°5 kilo of alcohol at 
60 p.c. The filtrates from the first and second extractions are 
mixed together with the addition of half their volume of 
water, when a part of the sodium-compound separates out on 
cooling, the more complete precipitation being effected on 
adding the needful quantity of a concentrated solution of 
soda. After standing for some days the lymrpey which 
is crystalline, is collected upon a cloth, and freed by stron, 

pressure from the mother-liquor. It is purified by re-crystal- 
fization, and for this purpose it is dissolved in portions, in 
an excess of alcohol of 60 per cent., at the temperature of 
70° to 80°; quickly filtered, the filtrate again, as above de- 
| scribed, diluted with water when cold, and mixed with solu- 
tion of soda. The deposit after a few days is collected upon 
a cloth, pressed, stirred up to a paste with dilute alcohol, 
and mixed with pure and tolerably concentrated hydrochloric 
acid till a distinctly acid reaction is obtained. The bixin 
now deposited is perfectly washed with water, pressed, and 
| finally dried at 100°. For the preparation of the other color- 
| ing matters of annatto, the - filtered from the deposits 
‘of bixin-sodium are employed. They are acidulated with 
HCl, when a red voluminous precipitate is formed, which is 
washed with water, pressed, dried at 20° to 30°, ground toa 
fine powder, and extracted with ether till the liquid runs off 
only very slightly colored. On evaporation the ether leaves 
a reddish black resinous mass, which has not been examined. 
The portion insoluble in ether is amorphous bixin. The au- 
; thor then gives a description in detail of crystalline and of 
amorphous bixin. 


Propuction oF Cotp.—T. Brugnatelli—Into a two-liter 
bottle, half full of cold water and saturated with carbonic 
acid, is put ether, enough to form a stratum of a centimeter 
in depth. The bottle is closed with a caoutchouc stopper 
and violently agitated. When the space filled with com- 
pressed gas becomes transparent and the liquid tranquil the 
stopper is opened, when suddenly there is produced a dense 
cloud, and the sides of the bottle are covered with a copious 
‘dew. The cloud and the liquid are the proof of the fall of 


| PREPARATION OF THE OXYCHLORIDE OF CARBON.—E. 
Paterno.—The author passes the mixture of chlorine and 
carbonic oxide through a glass tube of about 15 m.m. in 
diameter and 40 centimeters in length, filled with fragments 
of animal charcoal. In presence of this substance the 
combination of the two gases takes place with great rapidity 
and without the need of the action of solar light. It is ac- 
companied with a considerable evolution of heat, which 
makes it necessary to cool the tube with flax soaked in cold 
water, which is renewed from time to time. 


| Nrrraic Acrp my Lemon Juice.—F. D. Scribani.—To 
detect nitric acid in crude lemon juice it is sufficient to pour 
a small quantity into a test-tube, adding ferrous chloride in 
aqueous solution, strongly acidulated with hydrochloric 
acid, boiling the liquid for a few minutes, and testing the 
solution with an aqueous solution of potassium sulpho- 
cyanide. If the juice in question contains nitric acid the 
liquid will take a blood-red color, more or less intense ae- 
cording to the proportion. 


On Denypro-mucic Acrp.—R. Heinzelmann.—The com- 
position of this new acid is C,H,O;. It is distinguished 
from mucie acid merely by the absence of three molecules of 
water. It is sparingly soluble in cold, but readily in hot 
water, and crystallizes from the hot aqueous solution in 
long colorless needles of a silky luster. In alcohol it is 
|]ess readily soluble than in water, and in ether almost in- 


|soluble. If cautiously heated it may be sublimed almost 
without decomposition, and does not fuse. If quickl 
heated to a high temperature it is decomposed.—Liebig's 


ANHYDROUS SULPHUROUS ACID. 
By Srerano PAGLIANI. 
Tue acid having been treated along with ethylic alcohol 


New Double Compounds of Picramid.—K. H. Mertens.— to 180° in a sealed tube, the liquid, on the addition of water, 
The author having obtained a large quantity of picramid, | deposited a white sediment of sulphur. On saturation with 
prepared from dimethylanilin by methods to be made known | baryta, and distillation, a liquid was obtained having the 
on some future occasion, confirms the observations of Pisani, | odors of ether and mercaptan. The filtrate contained not a 
Liebermann, etc., on its properties and melting-point. It | trace of a barytic salt. On prolonged action at a higher 
crystallizes in yellow transparent prisms with a fine violet | temperature, the products formed were sulphur, ether ph- 
reflection. The melting-point is exactly 188°. If very cau-' hydrate of ethyl, and ethylo-sulphuric acid. 
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